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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an active matrix type EL display panel 
capable of realizing a slim frame and uniform display. 

SOLUTION: A source driver IC chip 14 of a current-driving method is connected 
to a connection terminal 953 by a COG (Chip on Glass) processing method. On a 
substrate, a base anode line 951 for supplying voltage to EL elements on a rear 
surface position of the driver IC chip 1 4 is formed. In the neighborhood of a 
display area 50, a common anode line 962 is formed so as to cross source signal 
lines 18. Anode wiring 952 branching to each pixel is led out of the common 
anode line 962. The common anode line 962 and a base anode line 951 are short- 
circuited via a connection anode line 961. The connection anode line 961a is led 
out of the central part of the IC chip 14, and connection anode lines 961b, 961c 
are connected to both sides of the common anode line 962. n # 
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CLAIMS 



[Claim(s)] 

[Claim 1] An EL display equipped with the anode supply line by which the pixel which has an EL element 
is the EL display which has the pixel viewing area arranged in the shape of a matrix on a substrate, it 
has been arranged on said substrate, and the all or part has been arranged between a drive IC chip 
equipped with the source driver circuit which outputs a program current or a program electrical potential 
difference to said pixel, and said substrate and said drive IC chip, and anode wiring which branch from 
said anode supply line and are prolonged in said pixel. 

[Claim 2] The base anode line by which the part or all has been arranged for said anode supply line in 
the clearance between said substrate and said drive IC chip, Said drive IC chip and the common anode 
line arranged between said pixel viewing areas, At least one connection anode line which connects said 
base anode line and said common anode line, EL display according to claim 1 with which it ****, 
connects with a connection terminal and said connection terminal at each output of said IC chip, and 
has the source signal line prolonged in said pixel, and said anode wiring branches from said base anode 
line, is arranged between said connection terminals, and is prolonged in said pixel. 

[Claim 3] At least one of said connection wiring is EL display according to claim 2 arranged in the center 
section of said drive IC chip with which said connection terminal does not exist. 

[Claim 4] Said anode wiring is an EL display according to claim 2 or 3 which has anode wiring which puts 
on said source signal line through an insulator, is arranged, branches from said common anode line 
further, and is prolonged in said pixel. 

[Claim 5] EL display according to claim 2 to 4 arranged so that said base anode line may cover the 
circuit formation section of said drive IC chip. 

[Claim 6] The EL indicating equipment possessing the switching circuit which is shown in EL indicating 
equipment with which the gate signal line which chooses a pixel, and the source signal line which 
transmits a program current to said pixel intersect perpendicularly, and is arranged in the output stage 
of the gate driver circuit which makes sequential selection of said gate signal line, the source driver 
circuit which supplies a program current to said source signal line, and said source driver circuit, and 
makes turn on and off the output or the input of said program current synchronizing with a horizontal 
scanning signal. 

[Claim 7] The gate signal line which chooses a pixel, and the source signal line which transmits a 
program current to said pixel, The gate driver circuit which makes sequential selection of said gate 
signal line, and the source driver circuit which supplies a program current to said source signal line, It, is. 
the drive approach of EL display of having the switching circuit which is arranged in the output stage of 
said source driver circuit, and is made turning on and off the output or input of said program current 
synchronizing with a horizontal scanning signal. When said switching circuit is made into an OFF state 
and said 2nd gate signal line is chosen from the selection condition of said 1st gate signal line as the 
period which shifts to the selection condition of the 2nd following gate signal line, said switching circuit 
is made into an ON state. The drive approach of EL display driven so that said program current may be 
impressed to said source signal line. 

[Claim 8] The source circuit of low current which generates the program current of a low gradation field, 
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and the high current source circuit which generates the program current of the Takashina tone field, 
The 1st switching circuit arranged or formed in said source circuit of low current and said output side of 
a high current circuit is provided. Said source circuit of low current It consists of the 1st unit current 
switching circuit which chooses the current source which passes two or more unit currents, and said 
unit current source. Said high current source circuit It consists of the 2nd unit current switching circuit 
which chooses the current source which passes two or more unit currents, and said unit current source. 
Said source circuit of low current It is the driver circuit of EL indicating equipment with which it 
operates in both a low gradation field and the Takashina tone field, said high current source circuit 
operates in the Takashina tone field, and said source circuit of low current and a high current source 
circuit operate corresponding to the magnitude of image data. 

[Claim 9] A semiconductor chip equipped with the source driver circuit which outputs a program current, 
The image display field where the pixel which has an EL element has been arranged in the shape of a 
matrix, The gate driver circuit which chooses said pixel, and the source signal line which supplies a 
program current to said pixel, The level-shifter circuit formed in the same process as said pixel and the 
switching circuit formed in the same process as said pixel are provided. The output terminal of said 
source driver circuit It is EL display which it connects with said source signal line, and the level shift of 
the control signal from said source driver circuit is carried out by said level-shifter circuit, and carries 
out on-off control of said switching circuit. 

[Claim 10] A semiconductor chip equipped with the source driver circuit which outputs a program 
current, The image display field where the pixel which has an EL element has been arranged in the shape 
of a matrix, The gate driver circuit which chooses said pixel, and the source signal line which supplies a 
program current to said pixel, The level-shifter circuit formed in the same process as said pixel and the 
switching circuit formed in the same process as said pixel are provided. The output terminal of said 
source driver circuit Connect with said source signal line and a precharge electrical potential difference 
is impressed to one terminal of said switching circuit. Other terminals are connected to said source 
signal line. Said program current from said source driver circuit EL display with which a level shift is 
carried out by said level-shifter circuit, on-off control of said switching circuit is carried out, and said 
precharge electrical potential difference is impressed to a source signal line according to said program 
current. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with information displays, such as a cellular phone using EL display 
panels which display an image mainly with spontaneous light, these EL display panels, etc. of this 
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invention, etc. Moreover, it is related with the drive circuit which drives EL display panel etc. 
[0002] 

[Description of the Prior Art] Since many liquid crystal display panels to a portable equipment etc. are 
adopted from the advantage of a low power with the thin shape, they are used for devices, such as a 
word processor, and a personal computer, television (TV), the viewfinder of a video camera, a monitor, 
etc. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since a liquid crystal display panel is not a 
spontaneous light device, it has the trouble that it cannot be displayed that an image does not use a 
back light. Since predetermined thickness was required in order to constitute a back light, there was a 
problem that the thickness of a display module became thick Moreover, in order for a liquid crystal 
display panel to perform color display, it is necessary to use a color filter. Therefore, there was a trouble 
that efficiency for light utilization was low. Moreover, there was a trouble that the color reproduction 
range was narrow. 

[0004] In recent years, the organic electroluminescence (electroluminescence) display panel has been 
developed. An organic electroluminescence display panel constitutes a panel using a low-temperature 
poly-Si TFT (thin film transistor) array. However, since an organic electroluminescence device emitted 
light according to a current, when variation was in the property of TFT, it had the technical problem that 
display nonuniformity occurred. 
[0005] 

[Means for Solving the Problem] The 1st this invention (it corresponds to claim 1) for solving the above- 
mentioned technical problem It is EL display which has the pixel viewing area by which the pixel which 
has an EL element has been arranged in the shape of a matrix on a substrate. A drive IC chip equipped 
with the source driver circuit which is arranged on said substrate and outputs a program current or a 
program electrical potential difference to said pixel, It is EL display equipped with said substrate, the 
anode supply line by which the all or part has been arranged between said drive IC chips, and anode 
wiring which branches from said anode supply line and is prolonged in said pixel. 

[0006] The base anode line by which, as for the 2nd this invention (it corresponds to claim 2), the part 
or all has been arranged for said anode supply line in the clearance between said substrate and said 
drive IC chip, Said drive IC chip and the common anode line arranged between said pixel viewing areas, 
At least one connection anode line which connects said base anode line and said common anode line, It 
is EL display of the 1st this invention which ****, is connected to a connection terminal and said 
connection terminal at each output of said IC chip, has the source signal line prolonged in said pixel, said 
anode wiring branches from said base anode line, is arranged between said connection terminals, and is 
prolonged in said pixel. 

[0007] The 3rd this invention (it corresponds to claim 3) is an EL display of the 2nd this invention with 
which at least one of said connection wiring is arranged in the center section of said drive IC chip with 
which said connection terminal does not exist. 

[0008] The 4th this invention (it corresponds to claim 4) is EL display of this invention of the 2nd or 3 
which has anode wiring which repeats said anode wiring to said source signal line through an insulator, is 

arranged, branches from said common anode line further, and is prolonged in said pixel. 

[0009] The 5th this invention (it corresponds to claim 5) is EL display of either of the 2-4th this 
inventions which is arranged so that said base anode line may cover the circuit formation section of said 
drive IC chip. 

[0010] The gate signal line by which the 6th this invention (it corresponds to claim 6) chooses a pixel. It 
is shown in EL indicating equipment with which the source signal line which transmits a program current 
to said pixel intersects perpendicularly. The gate driver circuit which makes sequential selection of said 
gate signal line, It is EL display possessing the switching circuit which is arranged in the output stage of 
the source driver circuit which supplies a program current to said source signal line, and said source 
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driver circuit, and is made to turn on and off the output or input of said program current synchronizing 
with a horizontal scanning signal. 

[001 1] The gate signal line by which the 7th this invention (it corresponds to claim 7) chooses a pixel, 
The source signal line which transmits a program current to said pixel, and the gate driver circuit which 
makes sequential selection of said gate signal line, The source driver circuit which supplies a program 
current to said source signal line, It is the drive approach of EL display of having the switching circuit 
which is arranged in the output stage of said source driver circuit, and is made turning on and off the 
output or input of said program current synchronizing with a horizontal scanning signal. When said 
switching circuit is made into an OFF state and said 2nd gate signal line is chosen from the selection 
condition of said 1st gate signal line as the period which shifts to the selection condition of the 2nd 
following gate signal line, said switching circuit is made into an ON state. It is the drive approach of EL 
display driven so that said program current may be impressed to said source signal line. 
[0012] The source circuit of low current where the 8th this invention (it corresponds to claim 8) 
generates the program current of a low gradation field, The current source to which the high current 
source circuit which generateis the program current of the Takashina tone field, and the 1st switching 
circuit arranged or formed in said source circuit of low current and said output side of a high current 
circuit are provided, and said source circuit of low current passes two or more unit currents, It consists 
of the 1st unit current switching circuit which chooses said unit current source. Said high current 
source circuit It consists of the 2nd unit current switching circuit which chooses the current source 
which passes two or more unit currents, and said unit current source. Said source circuit of low current 
It operates in both a low gradation field and the Takashina tone field, said high current source circuit 
operates in the Takashina tone field, and said source circuit of low current and a high current source 
circuit are driver circuits of EL indicating equipment which operates corresponding to the magnitude of 
image data. 

[0013] A semiconductor chip equipped with the source driver circuit where the 9th this invention (it 
corresponds to claim 9) outputs a program current, The image display field where the pixel which has an 
EL element has been arranged in the shape of a matrix, The gate driver circuit which chooses said pixel, 
and the source signal line which supplies a program current to said pixel, The level-shifter circuit formed 
in the same process as said pixel and the switching circuit formed in the same process as said pixel are 
provided. The output terminal of said source driver circuit It is EL display which it connects with said 
source signal line, and the level shift of the control signal from said source driver circuit is carried out 
by said level-shifter circuit, and carries out on-off control of said switching circuit. 
[0014] A semiconductor chip equipped with the source driver circuit where the 10th this invention (it 
corresponds to claim 10) outputs a program current. The image display field where the pixel which has 
an EL element has been arranged in the shape of a matrix, The gate driver circuit which chooses said 
pixel, and the source signal line which supplies a program current to said pixel, The level-shifter circuit 
formed in the same process as said pixel and the switching circuit formed in the same process as said 
pixel are provided. The output terminal of said source driver circuit Connect with said source signal line 
and a precharge electrical potential difference is impressed to one terminal of said switching circuit. 
Other terminals are connected to said source signal line. Said program current from said source driver 
... ... circuit It is EL display- with which a Jevel- shift is carried out by said level-shifter circuit* on-off control of 

said switching circuit is carried out, and said precharge electrical potential difference is impressed to a 

source signal line according to said program current. 

[0015] 

[Embodiment of the Invention] In order that each drawing may make a plot easy easily [ understanding ] 
in this specification, there are an abbreviation or/and a part which carried out enlarging or contracting. 
For example, with the sectional view of the display panel illustrated to drawing 11 , the closure film 11 1 
etc. is illustrated sufficiently thickly. On the other hand, in drawing 10 f the closure free wheel plate 85 is 
illustrated thinly. Moreover, there is also an abridged part For example, it is desirable to omit the phase 
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film for acid resisting of unnecessary light etc., and for ** to add timely in the display panel of this 
invention. The above thing is the same also to the following drawings. Moreover, the part which attached 
the same number or the notation has a same or similar gestalt, an ingredient, a function, or actuation. 
[0016] In addition, especially the contents explained with each drawing etc. are combinable with other 
examples etc., even if there is no notice. For example, a touch panel etc. can be added to the display 
panel of drawing 8 , and it can consider as drawing 19 and the information display illustrated from 
drawing 59 to drawing 61 . Moreover, the viewfinder (refer to drawing 58 ) which attaches a magnifying 
lens 582 and is used for a video camera (refer to drawing 59 etc.) etc. can also be constituted. Moreover, 
the drive approach of this invention explained by drawing 4 , drawing 15 , drawing 18 , drawing 21 R> 1, 
drawing 23 , etc. is applicable to which display or display panel of this invention. That is, the drive 
approach indicated on these specifications is applicable to the display panel of this invention. Moreover, 
it cannot be overemphasized that it cannot be limited to this although this invention mainly explains the 
active-matrix mold display panel with which the transistor was formed in each pixel, and it can apply 
also to a simple matrix type. 

[0017] Thus, even if not illustrated especially in the specification, the matter indicated or explained in 
the specification and the drawing, contents, and a specification can be combined mutually, and can be 
indicated to a claim. It is because it is impossible to describe all combination on specifications etc. 
[0018] In recent years, it is a low power, and is high display quality, and the organic electroluminescence 
display panel constituted as a display panel in which thin-shape-izing is still more possible by arranging 
the plurality of an organic electroluminescence (EL) component in the shape of a matrix attracts 
attention. As an organic electroluminescence display panel is shown in drawing 10 , the laminating of the 
organic stratum functionale (EL layer) 15 of at least one layer which consists of an electronic 
transportation layer, a luminous layer, an electron hole transportation layer, etc. on the glass plate 71 
(array substrate) with which the transparent electrode 105 as a pixel electrode was formed, and the 
metal electrode (reflective film) (cathode) 106 is carried out. The organic stratum functionale (EL layer) 
15 emits light by applying the electrical potential difference of minus to the anode plate (anode) which is 
a transparent electrode (pixel electrode) 105 in the cathode (cathode) of plus and a metal electrode 
(reflector) 106, namely, impressing a direct current between a transparent electrode 105 and a metal 
electrode 106. By using the organic compound which can expect a good luminescence property for the 
organic stratum functionale, EL display panel can be equal to practical use. In addition, although this 
invention explains by making an organic electroluminescence display panel into an example, it cannot be 
limited to this and can be applied also to an inorganic EL panel. Moreover* structure, a circuit, etc. have 
a matter applicable to other display panels, such as TN liquid crystal display panel and a STN liquid 
crystal display panel. 

[0019] A cathode electrode, an anode electrode, or the reflective film may form and constitute the 
optical interference film which becomes an ITO electrode from dielectric multilayers. Dielectric 
multilayers form the dielectric film of a low refractive index, and the dielectric film of a high refractive 
index in a multilayer by turns. That is, it is a dielectric mirror. These dielectric multilayers have the 
function which makes good the color tone of the light emitted from organic electroluminescence 
structure (screen effect). In addition, other ingredients, such as IZO, are sufficient as ITO of a 

transparent- electrode; This matter is the same also to a pixel electrode. 

[0020] A big current flows for wiring (the cathode wiring 86 of drawing 8 , anode wiring 87) which 
supplies a current to an anode or a cathode. For example, if the screen size of EL indicating equipment 
turns into 40 inch size, the current of 100 (A) extent will flow. Therefore, it is necessary to produce the 
resistance of these wiring sufficiently low. By this invention, wiring of an anode etc. is first formed with a 
thin film to this technical problem. And the thickness of a conductor is thickly formed in this thin film 
wiring with the electrolysis plating technique or the nonelectrolytic plating technique. As a plating metal, 
chromium, nickel, gold, copper, aluminum or these alloys, AMANGAMU, or a laminated structure is 
illustrated. Moreover, metal wiring which turns into the wiring itself or wiring from **** is added if 
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needed. Moreover, a copper paste etc. is screen-stenciled after wiring, by carrying out the laminating of 
the paste etc., thickness of wiring is thickened and wiring resistance is reduced. Moreover, with a 
bonding technique, it overlaps, wiring may be formed, and wiring may be reinforced; Moreover, if needed, 
a laminating may be carried out to wiring, a grand pattern may be formed, and a capacitor (capacity) may 
be formed between wiring. 

[0021] Moreover, in order to supply a big current to an anode or cathode wiring, it wires from a current 
supply source means to near, such as said anode wiring, with the power wiring of a small current by the 
high voltage, and the low battery and the high current are converted the power and supplied using a DC- 
DC converter etc. That is, it wires from a power source to a power consumption object with the high 
voltage and small current wiring, and changes into a high current and a low battery near [ for power 
consumption ]. A DC-DC converter, a transformer, etc. are illustrated as such a thing. 
[0022] It is desirable to use for a metal electrode 106 what has small work functions, such as a lithium, 
silver, aluminum, magnesium, an indium, copper, or each alloy. It is desirable to use for example, an 
aluminum-Li alloy especially. Moreover, a conductive big ingredient or gold of a work function, such as 
UO, etc. can be used for a transparent electrode 1 05. In addition, when gold is used as an electrode 
material, an electrode will be in a translucent condition. In addition, other ingredients, such as IZO, are 
sufficient as UO. This matter is the same also to other pixel electrodes 105. 

[0023] In addition, in case a thin film is vapor-deposited to the pixel electrode 1 05 etc., it is good to 
form the organic electroluminescence film 15 in an argon ambient atmosphere. Moreover, by forming the 
carbon film by 20 or more nm [ 50 ] or less on ITO as a pixel electrode 105, the stability of an interface 
improves and luminescence brightness and luminous efficiency will also become good. Moreover, it 
cannot be overemphasized that it may not limit to forming the EL film 15 by vacuum evaporationo, and 
you may form by the ink jet With a giant-molecule organic electroluminescence ingredient, especially 
this ink jet method of construction is effective. In this case, it is good to form the hydrophilic film in the 
part which applies a macromolecule organic electroluminescence ingredient. 

[0024] Hereafter, in order to make easy an understanding of EL display-panel structure of this invention, 
the manufacture approach of the organic electroluminescence display panel of this invention is explained 
first. 

[0025] The closure cover 85 and a substrate 71 may form a substrate with sapphire glass in order to 
improve heat dissipation nature. Moreover, a good thermally conductive thin film or a thermally 
conductive good thick film may be formed. For example, using the substrate in which diamond thin films 
(DLC etc.) were formed is illustrated. Of course, a quartz-glass substrate and a soda glass substrate 
may be used. In addition, what used ceramic substrates, such as an alumina, used the metal plate which 
consists of copper etc., or coated [ spreading / vacuum evaporationo or ] the insulator layer with a 
metal membrane and the carbon film may be used. When using the pixel electrode 105 as a reflective 
mold, as a substrate ingredient, outgoing radiation of the light is carried out from the direction of a front 
face of a substrate. Therefore, in addition to the transparence thru/or translucent ingredient of glass, a 
quartz, resin, etc., nontransparent ingredients, such as stainless steel, can also be used. 
[0026] Moreover, the exterior or inside a substrate 85 and a substrate 71, it may correspond to a pixel 
configuration, and a micro lens may be formed or arranged. By constituting a micro lens, the directivity 

of the light emitted from EL film becomes- narrow, and high brightness-ization can be realized. . .... 

[0027] Although [ the example of this invention ] the cathode electrode 106 etc. is formed by the metal 
membrane, it may not limit to this and you may form by transparent membranes, such as ITO and IZO. 
Thus, a transparence EL display panel can be constituted by using the anode of EL element 15, and the 
electrode of both cathodes as a transparent electrode (of course, one side may be formed by the metal 
membrane with light transmission nature.). Or a very thin metal membrane is used as a cathode 
electrode, on this cathode electrode, the laminating of the transparence conductor ingredients, such as 
ITO, may be carried out, and they may be constituted. By gathering permeability to about 80%, without 
using a metal membrane, displaying an alphabetic character and a picture, it can constitute so that the 
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other side of a display panel may almost be transparent and it may be visible. 

[0028] It cannot be overemphasized that substrates 85 and 71 may use a plastic plate. A plastic plate 
cannot break easily, and since it is lightweight, it is the optimal as a substrate for display panels of a 
cellular phone. As for a plastic plate, it is desirable to stick an auxiliary substrate on one field of the 
base substrate used as a core material with adhesives, and to use as a laminated circuit board. Of 
course, these substrates etc. may not be limited to a plate and a with a 0.05mm or more 0.3mm or less 
thickness film is sufficient as them. 

[0029] As a substrate of a base substrate, it is desirable to use alicyclic polyolefin resin. A single plate 
with a thickness [ of ARTON by Japan Synthetic Rubber Co., Ltd. ] of 200 micrometers is illustrated as 
such alicyclic polyolefin resin. The auxiliary substrate (or a film or film) which consists of polyester resin, 
polyethylene resin, or polyether sulphone resin etc. with which the rebound ace court layer which has 
thermal resistance, solvent resistance, or a moisture permeability-proof function in one field of a base 
substrate, and the gas barrier layer with an infiltrative-proof function were formed is arranged. 
[0030] When it constitutes a substrate 71 etc. from plastics as mentioned above, a substrate 71 etc. 
consists of a base substrate and an auxiliary substrate. The auxiliary substrate (or a film or film) which 
consists of polyether sulphone resin with which the rebound ace court layer and the gas barrier layer 
were formed in the field of another side of a base substrate like the above-mentioned is arranged. It is 
desirable to make it the include angle of the optical lagging axis of an auxiliary substrate and the optical 
lagging axis of an auxiliary substrate to make turn into 90 degrees. In addition, a base substrate and an 
auxiliary substrate are stuck through adhesives or a binder, and let them be a laminated circuit board. 
[0031] It is desirable to use what consists of resin acrylic in UV (ultraviolet rays) hardening mold as 
adhesives. Moreover, as for acrylic resin, it is desirable to use what has a fluorine radical. In addition, the 
adhesives or the binder of an epoxy system may be used. As for the refractive index of adhesives or a 
binder, it is desirable to use or more 1.47 1.54 or less thing. Moreover, it is desirable to make it a 
refractive-index difference with the refractive index of a substrate become 0.03 or less, especially — 
adhesives — previously — written **** — it is desirable to add optical dispersing agents, such as 
titanium oxide [ like ], and to make it function as a light-scattering layer. 

[0032] In case an auxiliary substrate and an auxiliary substrate are stuck on a base substrate, it is 
desirable to make into 120 or less degrees the include angle which the optical lagging axis of an auxiliary 
substrate and the optical lagging axis of an auxiliary substrate make 45 degrees or more. It is good to 
make it still more desirable 100 or less degrees 80 degrees or more. By making it this range, the phase 
contrast generated by the polyether sulphone resin which is an auxiliary substrate and an auxiliary 
substrate can be completely negated within a laminated circuit board. Therefore, the plastic plate for 
display panels can be treated now as an isotropic substrate without phase contrast. Therefore, the 
nonuniformity of the display panel by phase conditions differing does not occur with the configuration 
which used the circular polarization of light plate. Of course, it cannot be overemphasized that a 
substrate is not limited to plastics and the matter about a circular polarization of light plate is effective 
also in the case of a glass substrate. It is because control etc. can perform effectively the contrast fall 
by the outdoor daylight reflected on a substrate front face. 

[0033] By this configuration, versatility spreads remarkably compared with a film substrate with phase 
contrast, or a film laminated circuit board. That is, it is because the linearly polarized Jight can be, 
changed into elliptically polarized light by combining a phase contrast film as a design. If there is phase 
contrast in a substrate etc., an error with a design value will occur according to this phase contrast. 
[0034] Here, as a rebound ace court layer, polyester resin, epoxy system resin, urethane system resin, 
or acrylic resin can be used, and the 1st under coat layer of the transparence electric conduction film is 
served both as a stripe-like electrode (simple matrix type EL display panel) or a pixel electrode (active- 
matrix mold display panel). 

[0035] Moreover, as a gas barrier layer, organic materials, such as inorganic materials, such as Si02 and 
SiOx, or poly vinyl alcohol, and polyimide, etc. can be used. As a binder, adhesives, etc., epoxy system 
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adhesives or polyester system adhesives can be used other than the acrylic described previously. In 
addition, thickness of a glue line is set to 100 micrometers or less. However, in order to graduate the 
irregularity of front faces, such as a substrate, it is desirable to be referred to as 10 micrometers or 
more. 

[0036] Moreover, it is desirable to use a with a 40-micrometer or more thickness [ 400 micrometer ] 
thing as the auxiliary substrate which constitutes substrates 71 and 85 etc., and an auxiliary substrate. 
Moreover, the unevenness or phase contrast at the time of melting extrusion molding called the die line 
of polyether sulphone resin can be low suppressed by setting thickness of an auxiliary substrate and an 
auxiliary substrate to 120 micrometers or less. Preferably, thickness of an auxiliary substrate is set to 
50 micrometers or more 80 micrometers or less. 

[0037] Next, SiOx is formed in this laminated circuit board as an auxiliary under coat layer of the 
transparence electric conduction film, and the transparence electric conduction film which consists of 
ITO which serves as a pixel electrode if needed is formed with a spatter technique. Moreover, the ITO 
film is formed as a static free if needed. Thus, the transparence electric conduction film of the 
manufactured plastic plate for display panels can realize sheet resistance 25ohm/**, and 80% of 
permeability as the film property. 50 to 100 micrometers when thin, in the production process of a 
display panel, the plastic plate for display panels will curl [ the thickness of a base substrate ] by heat 
treatment. Moreover, a good result is not obtained in connection of passive circuit elements. When a 
base substrate is made into 500 micrometers or less in 200-micrometer or more thickness with a single 
plate, there is no deformation of a substrate and it excels in smooth nature, and conveyance nature is 
good and is stabilized by the transparence electric conduction film property. Moreover, connection of 
passive circuit elements can also be made satisfactory. Furthermore, especially thickness has 250 
micrometers or more good 450 micrometers or less. It thinks because it has moderate flexibility and 
smoothness. In addition, other ingredients, such as IZO, are sufficient as ITO. This matter is the same 
also to a pixel electrode. 

[0038] In addition, when using organic materials, such as the above-mentioned plastic plate, as a 
substrate etc., it is desirable to form the thin film which consists of an inorganic material as a barrier 
layer also in the field which touches a light modulation layer. As for the barrier layer which consists of 
this inorganic material, it is desirable to form with the same ingredient as an AIR coat. In addition, it 
cannot be overemphasized that it is producible like the closure free wheel plate 85 and a substrate 71 
with a technique or a configuration. 

[0039] Moreover, when forming the barrier film on a pixel electrode or a stripe-like electrode, in order to 
reduce the loss of the electrical potential difference impressed to a light modulation layer as much as 
possible, it is desirable to use a low dielectric constant ingredient. For example, the amorphous carbon 
film (specific inductive capacity 2.0-2.5) which added the fluorine is illustrated. In addition, the LKD 
series (LKD-T200 series (specific inductive capacity 2.5-2.7), LKD-T400 series (specific inductive 
capacity 2.0-2.2)) which JSR is manufacturing and selling is illustrated. LKD series is the spin spreading 
form which used MSQ (methy-silsesquioxane) as the base, and its specific inductive capacity is also low 
[ as 2.0-2.7 ] desirable. In addition, inorganic materials, such as organic materials, such as polyimide, 
urethane, and an acrylic, and SiNx, Si02, are sufficient. It cannot be overemphasized that these barrier 

film ingredients may be used for an auxiliary substrate. . 

[0040] By using the substrate 85 formed with plastics, or 71, the advantage not breaking that-izing can 
be carried out [ lightweight ] can be demonstrated. There is also another advantage that press working 
of sheet metal can be carried out. That is, the substrate of the configuration of arbitration is producible 
with press working of sheet metal or cutting. Moreover, the configuration of arbitration and thickness 
are processible with fusion or chemicals processing. For example, forming circularly, making it globular 
forms (curved surface etc.), or processing it in the shape of a cone is illustrated. Moreover, by press 
working of sheet metal, the shape of toothing can be formed in one substrate side, and formation of the 
diffusing surface or embossing can be performed to manufacture and coincidence of a substrate. 
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[0041] Moreover, it is also easy to form in the hole (not shown) of the substrate 71 formed by carrying 
out press working of sheet metal of the plastics so that the gage pin of the closure free wheel plate 85 
can be inserted. Moreover, electrical circuits, such as a capacitor formed by the thick-film technique or 
the thin film technology in the substrate 71 or resistance, may be constituted. Moreover, by forming a 
crevice (not shown) in a substrate 71 etc., forming heights in a substrate 85, and forming so that these 
crevice and heights can be inserted in exactly, you may constitute so that a substrate 71 and a 
substrate 85 can be unified by fitting. 

[0042] When a glass substrate was used, the bank used in case EL is vapor-deposited to the periphery 
of a pixel 16 was formed. A bank (rib) is formed in the shape of heights using a resin ingredient by 1.0- 
micrometer or more thickness of 3.5 micrometers or less. It forms in 1.5-micrometer or more height of 
2.5 micrometers or less still more preferably. The bank (heights) 101 which consists of this resin is also 
producible to formation and coincidence of a substrate 71. In addition, an SOG ingredient besides acrylic 
resin and polyimide resin is sufficient as bank 101 ingredient. In case a bank 101 carries out press 
working of sheet metal of the substrate 71, forming in the heights and coincidence of resin is desirable. 
This is big effectiveness generated by forming a substrate 71 etc. by resin. 

[0043] Thus, since production time can be shortened by forming the resin section in a substrate and 
coincidence, low-costHzing is possible. Moreover, heights are formed in the viewing-area section in the 
shape of a dot at the time of manufacture of a substrate 71 etc. These heights are good to form 
between contiguity pixels. These heights serve as a bank 101. 

[0044] In addition, although [ the above example ] the heights which function as a bank are formed, it 
does not limit to this. For example, it is good also as investigating the pixel section by press working of 
sheet metal etc. (crevice). In addition, the flat surface substrate 71 is formed first and the method which 
presses by reheating and forms irregularity is also contained after that. 

[0045] Moreover, a mosaic-like color filter may be formed by coloring substrates 71 and 85 directly. 
Techniques, such as ink jet printing, are used for a substrate, and a color, coloring matter, etc. are 
applied and are made to permeate. What is necessary is to make it dry at an elevated temperature after 
osmosis, and just to cover a front face with inorganic materials, such as resin, such as UV resin, silicon 
oxide, or nitrogen oxide. Moreover, a color filter is formed with the semi-conductor pattern formation 
technique of applying and developing the film with a gravure technique, an offset-printing technique, and 
a spinner etc. A black matrix (BM) may be directly formed by being [ it / using a technique / in the 
relation between others, black or the dark color, or the complementary color of the light to modulate ]- 
similarly coloring. [ color filter ] Moreover, a crevice may be formed so that it may correspond to a pixel 
in a substrate side, and you may constitute so that a color filter, BM, or a transistor may be embedded 
in this crevice. It is desirable to carry out the coat especially of the front face with acrylic resin. With 
this configuration, there is also an advantage that flattening of the pixel electrode surface etc. is carried 
out. 

[0046] Moreover, the resin on the front face of a substrate may be electric-conduction-ized by a 
conductive polymer etc., and the pixel electrode 105 or the cathode electrode 106 may be constituted 
directly. A hole is made in a substrate still more greatly and the configuration which inserts electronic 
parts, such as a capacitor, in this hole is also illustrated. The advantage which a substrate can 

- constitute thinly- is demonstrated. - - — . 4 — ....... . . — 

[0047] Moreover, a pattern may be freely formed by cutting the front face of a substrate. Moreover, you 
may form by melting peripheries, such as a substrate 71. Moreover, in the case of an organic 
electroluminescence display panel, the periphery of a substrate may be melted and closed in order to 
prevent penetration of the moisture from the outside. 

[0048] As mentioned above, punching processing to a substrate is easy by forming a substrate by resin. 
Moreover, press working of sheet metal etc. can constitute a substrate configuration freely. Moreover, a 
hole can be made in a substrate 71, this hole can be filled up with electric conduction resin etc., and it 
can also be made to flow through the table and flesh side of a substrate electrically. A substrate 71 etc. 
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can use as a multilayered circuit board or a double-sided substrate. 

[0049] Moreover, a current-carrying pin etc. may be inserted instead of electric conduction resin. You 
may constitute so that the terminal of electronic parts, such as a capacitor, can be fitted over the 
formed hole. Moreover, circuit wiring by the thin film, a capacitor, a coil, or resistance may be formed in 
a substrate. That is, it is good also considering selves, such as a substrate 71, as a multilayer wiring 
substrate. Multilayering consists of those of making a thin substrate rival. One or more of the substrates 
(film) to stretch may be colored. 

[0050] Moreover, a color and coloring matter are added to a substrate ingredient, it can be colored the 
substrate itself or a filter can be formed. Moreover, a serial number can also be formed in substrate 
production and coincidence. Moreover, it can prevent malfunctioning from that of light being irradiated 
by loaded IC chip by coloring only parts other than a viewing area. 

[0051] Moreover, the one half of the viewing area of a substrate can also be colored a different color. 
This should just apply resin plate processing techniques (injection processing, comp REKUSHON 
processing, etc.). Moreover, one half of a viewing area can also be made into different EL layer 
membrane thickness from that of using the same processing technique. Moreover, a display and the 
circuit section can also be formed in coincidence. Moreover, it is also easy to change the substrate 
thickness of a viewing area and a driver loading field. 

[0052] Moreover, a micro lens can also be formed so that it may correspond to a pixel, or so that it may 
correspond to a substrate 71 or a substrate 85 at a viewing area. Moreover, a diffraction grating may be 
formed by processing substrates 71 and 85. Moreover, irregularity more detailed enough than pixel size 
is formed, an angle of visibility can be improved or an angle-of^visibility dependency can be given. In 
addition, processing of such an arbitration configuration, ultra-fine processing technology, etc. are 
realizable with the La Stampa technique which OMRON Corp. developed and which carries out micro- 
lens formation. 

[0053] An antireflection film (AIR coat) is formed in the field where substrates 71 and 85 touch air. 
When the polarizing plate etc. is not stuck on the substrate 71 etc., an antireflection film (AIR coat) is 
directly formed in a substrate 71 etc. When other components, such as a polarizing plate (polarization 
film), are stuck, an antireflection film (AIR coat) is formed in the front face of the component etc. 
[0054] In addition, although it explained as a core that a substrate 71 etc. formed the above example 
with plastics, it does not limit to this. For example, even if substrates 71 and 85 are a glass substrate 
and a metal substrate, press working of sheet metal, cutting, etc. can form or constitute concave 
heights, such as a bank 101. Moreover, the coloring to a substrate etc. is possible. Therefore, the 
explained matter is not limited to a plastic plate. Moreover, it does not limit to a substrate, either. For 
example, a film or a sheet is sufficient. 

[0055] Moreover, in order to prevent or control adhesion of the contaminant to the front face of a 
polarizing plate, it is effective to form the thin film which consists of a fluororesin. Moreover, conductor 
film, such as a thin film which has a hydrophilic group for electrostatic prevention, conductive polymer 
film, and a metal membrane, may be applied or vapor-deposited. 

[0056] In addition, the polarizing plate (polarization film) arranged or formed in the optical plane of 
incidence or the optical outgoing radiation side of a display panel may not be limited to what is made 

into the linearly polarized light r and may serve as elliptically polarized Jight. Moreover,, two or- more 

polarizing plates may be stretched, a polarizing plate and a phase contrast plate may be combined, or 
what was stretched may be used. 

[0057] As a main ingredient which constitutes a polarization film, a TAC film (triacetyl cellulose film) is 
the optimal. A TAC film is because it has the outstanding optical property, surface smooth nature, and 
processing suitability. 

[0058] The configuration which forms an AIR coat by dielectric monolayer or multilayers is illustrated. In 
addition, the resin of a low refractive index of 1.35-1.45 may be applied. For example, the acrylic resin of 
a fluorine system etc. is illustrated. Or more 1.37 1.42 or less thing of a refractive index is [ especially a 
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property ] good. 

[0059] Moreover, an AIR coat has the configuration of three layers, or a two-layer configuration. In 
addition, in the case of three layers, it is used in order to prevent reflection in the wavelength band of 
the large light This is called a multi-coat. In a two-layer case, it is used in order to prevent reflection in 
the wavelength band of the specific light. This is called V quart. A multi-coat and V quart are properly 
used according to the application of a display panel. In addition, not the thing to limit more than two- 
layer but one layer is sufficient. 

[0060] In the case of a multi-coat, optical thickness carries out nd1=lambda / 4 laminatings of 
nd1=lambda/2 and the magnesium fluoride (MgF2) for nd=lambda/4, and a zirconium (Zr02), and an 
aluminum oxide (aluminum 203) is formed. Usually, a thin film is formed as a value of 520nm or near of 
those as lambda. 

[0061] optical in silicon monoxide (SiO) in the case of V quart — nd1=lambda / 4 laminatings of 
nd1=lambda/4 or yttrium oxide (Y203), and the magnesium fluoride (MgF2) are carried out, and 
thickness nd1=lambda/4, and magnesium fluoride (MgF2) are formed. It is better to use Y203, when 
modulating blue glow, since SiO has an absorption band region in a blue side. Moreover, since the 
direction of Y203 is stable also from the stability of the matter, it is desirable. Moreover, Si02 thin film 
may be used. Of course, it is good also as an AIR coat using the resin of a low refractive index etc. For 
example, acrylic resin, such as a fluorine, is illustrated. As for these, it is desirable to use an ultraviolet 
curing type. 

[0062] In addition, in order to prevent that static electricity is charged by the display panel, it is 
desirable that a hydrophilic property consists of good ingredients into substrate ingredients, such as to 
apply the resin of a hydrophilic property to front faces, such as light guide plates, such as a covering 
substrate, and a display panel, or a panel. 

[0063] The thin film transistor (transistor) as two or more switching elements or current controlling 
elements is formed in 1 pixel. The transistor to form may be a transistor of the same class, and like the 
transistor of a P channel mold and N channel mold, although you may be the transistor of a different 
class, a switching transistor and the transistor for a drive of the thing of like-pole nature are desirably 
desirable. Moreover, the structure of a transistor is not limited with the transistor of a planar mold, and 
may also depend that in which a stagger mold or a reverse stagger mold may be used, and the impurity 
range (the source, drain) was formed using the self aryne method on a non-self aryne method. 
[0064] The EL display device 15 of this invention has EL structure by which the laminating of ITO and 
one or more sorts of organic layers used as a hole impregnation electrode (pixel electrode), and the 
electron injection electrode was carried out one by one on the substrate. The transistor is prepared in 
said substrate. 

[0065] In order to manufacture EL display device of this invention, the array of a transistor is first 
formed on a substrate at a desired configuration. And by the spatter, membranes are formed and 
patterning of the ITO which is a transparent electrode as a pixel electrode on the flattening film is 
carried out. Then, the laminating of an organic electroluminescence layer, the electron injection 
electrode, etc. is carried out. 

[0066] What is necessary is just to use the usual polycrystal silicon transistor as a transistor. A 
transistor is prepared in the edge of each pixel of EL structure, and the magnitude is about 10-30- 
micrometers. In addition, the magnitude of a pixel is about 20micrometerx20micrometer- 
300micrometerx300micrometer. 

[0067] The wiring electrode of a transistor is prepared on a substrate 71. There is a function for a wiring 
electrode to have low resistance, to connect a hole impregnation electrode electrically, and to hold down 
resistance low, and generally, that wiring electrode is not restricted to this ingredient in this invention, 
although the thing containing any one sort of aluminum, aluminum and transition metals (however, Ti is 
removed), Ti, or the titanium nitride (TiN) or two sorts or more is used. What is necessary is just to 
usually set it to about 100-1000nm as thickness of the whole which combined the hole impregnation 
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electrode and the wiring electrode of a transistor used as the substrate of EL structure, although there 
is especially no limit. 

[0068] An insulating layer is prepared between the wiring electrode of a transistor 11, and the organic 
layer of EL structure. Insulating layers may be any as long as the paint film of resin system ingredients, 
such as what formed inorganic system ingredients, such as silicon oxide of Si02 grade and silicon nitride, 
with a spatter or vacuum deposition, a silicon oxide layer which formed by SOG (spin-on glass), a 
photoresist, polyimide, and acrylic resin, etc. has insulation. Polyimide is desirable especially. Moreover, 
an insulating layer also plays the role of the anticorrosion and the waterproof film which protects a 
wiring electrode from moisture or corrosion. 

[0069] The luminescence peak of EL structure may be two or more. EL display device of this invention 
being green and a blue light-emitting part are obtained with the combination of EL structure of bluish 
green color luminescence for example, and a green transparency layer or a blue transparency layer. A 
red light-emitting part can be obtained by the fluorescence conversion layer which changes bluish green 
luminescence of EL structure of bluish green color luminescence, and this EL structure into the 
wavelength near red. 

[0070] Next EL structure which constitutes the EL display device 15 of this invention is explained. EL 
structure of this invention has the electron injection electrode which is a transparent electrode, one or 
more sorts of organic layers, and a hole impregnation electrode. An organic layer has at least one-layer 
hole transportation layer and a luminous layer, respectively, for example, has an electron injection 
transportation layer, a luminous layer, an electron hole transportation layer, and a hole-injection layer 
one by one. In addition, there may not be a hole transportation layer. The organic layer of EL structure 
of this invention can be considered as various configurations, and electron injection and a transportation 
layer may be omitted, it may consider as a luminous layer and one, or it may mix a hole-injection 
transportation layer and a luminous layer. An electron injection electrode consists of the small metal, 
compound, or alloys of the work function preferably formed with vacuum deposition, such as vacuum 
evaporationo and a spatter. 

[0071] ITO (tin dope indium oxide), IZO (zinc dope indium oxide), ZnO, and Sn02 since it is the structure 
which takes out the light which emitted light from the hole impregnation electrode side as a hole 
impregnation electrode In 203 etc. — especially ITOIZO is desirable although mentioned. As for the 
thickness of a hole impregnation electrode, it is [ that what is necessary is just to have the thickness 
more than / which can perform hole impregnation enough / fixed ] usually desirable to be referred to as 
about 10-500nm. Although it is required for driver voltage to be low in order to raise the dependability of 
a component, ITO of 10-30ohms / ** (50-300nm of thickness) is mentioned for sheet resistance as a 
desirable thing. When actually using it, the cross protection by reflection by hole impregnation electrode 
interfaces, such as ITO, should just set up the thickness and the optical constant of an electrode so 
that optical ejection effectiveness and color purity may fully be satisfied. 

[0072] Although a hole impregnation electrode can be formed with vacuum deposition etc., forming by 
the spatter is desirable. What is necessary is not to restrict and just to use inert gas, such as Ar, helium, 
Ne, Kr, and Xe, or these mixed gas especially as sputtering gas. 

[0073] An electron injection electrode consists of the small metal, compound, or alloys of the work 

^ function preferably formed with -vacuum deposition, such as vacuum evaporationo and a spatter* In order 

to raise metallic element simple substances, such as K, Li, Na, Mg, La, Ce, calcium, Sr, Ba, aluminum, Ag, 
In, Sn, Zn, and Zr, or stability as a component of the electron injection electrode formed, it is desirable 
to use the alloy system containing them of two components and three components. As an alloy system, 
Ag-Mg (Ag:1 - 20at%), aluminum— Li (LiiO.3 — 14at%), In— Mg (Mg:50 — 80at%), aluminum— calcium (calcium:5 
- 20at%), etc. are desirable, for example. 

[0074] What is necessary is just to set preferably 0.1 nm or more of thickness of an electron injection 
electrode thin film to 1nm or more that what is necessary is just to consider as the thickness more than 
[ which can perform electron injection enough ] fixed. Moreover, although there is especially no limit in 
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the upper limit, thickness is just usually about 100-500nm. 

[0075] A hole-injection layer has the function which makes easy impregnation of the electron hole from 
a hole impregnation electrode, and an electron hole transportation layer has the function which bars the 
function and electron which convey an electron hole, and is also called a charge impregnation layer and 
a charge transportation layer. 

[0076] An electron injection transportation layer is prepared when the electron injection transportation 
function of the compound used for a luminous layer is not so high, and it has the function which bars the 
function which makes easy impregnation of the electron from an electron injection electrode, the 
function to convey an electron, and an electron hole. A hole-injection layer, an electron hole 
transportation layer, and an electron injection transportation layer increase - Make the electron hole 
and electron which are poured in to a luminous layer shut up, make a recombination field optimize, and 
improve luminous efficiency. In addition, an electron injection transportation layer may be separately 
prepared in a layer with an impregnation function, and a layer with a transportation function. 
[0077] Although the thickness of a luminous layer, the thickness which combined the hole-injection 
layer and the electron hole transportation layer, and especially the thickness of an electron injection 
transportation layer are not limited but it changes also with formation approaches, it is usually desirable 
to be referred to as about 5-100nm. 

[0078] What is necessary is just to make them into comparable as the thickness of a luminous layer or 1 
/ about 10 to 10 times, although the thickness of a hole-injection layer and an electron hole 
transportation layer and the thickness of an electron injection transportation layer are based on the 
design of recombination / luminescence field. As for an impregnation layer, it is [ each thickness in the 
case of dividing the thickness of a hole-injection layer and an electron hole transportation layer, and an 
electron injection layer and an electronic transportation layer] desirable to set 1nm or more and a 
transportation layer to 20nm or more. The upper limit of the thickness of the impregnation layer at this 
time and a transportation layer is usually about 100nm in an impregnation layer in about 100nm and a 
transportation layer. It is also the same as when preparing two layers of impregnation transportation 
layers about such thickness. 

[0079] Moreover, taking into consideration the carrier mobility and the carrier consistency (decided by 
ionization potential and the electron affinity) of the luminous layer and electron injection transportation 
layer to combine, or a hole-injection transportation layer, by controlling thickness, it is possible to 
design a recombination field and a luminescence field freely, and design of the luminescent color, control 
of the luminescence brightness and emission spectrum by the cross protection of two electrodes, and 
control of the spatial distribution of luminescence are enabled. 

[0080] The luminous layer of EL element 15 of this invention is made to contain the fluorescence matter 
which is the compound which has a luminescence function. As this fluorescence matter, metal complex 
coloring matter, such as tris (8-quinolinolato) aluminum [Alq3], a phenyl anthracene derivative, a tetra- 
aryl ethene derivative, and bluish green color luminescent material are mentioned. 

[0081] In addition, it is good to adopt as the ingredient of a hole-injection layer CuPc which added 2% of 
FUTARU cyanine. as compared with the case where CuPc is used independently, it is markedly alike, 
and thermal resistance improves. 

, --[0082] Although the brightness after-driving at 85 degrees C for 1000 hours falls about 45%-onJy by — 

CuPc to early brightness (it is set as 400 cd/m2), what added FUTARU cyanine remains in an about 35% 
decrease. Since crystallization of CuPc was controlled by addition of FUTARU cyanine, this is presumed. 
A brightness fall can be suppressed if CuPc maintains an amorphous condition. The effectiveness of the 
heat-resistant improvement by FUTARU cyanine addition becomes the largest at 5% or more 1% or more. 
Especially 3% or less more than per % is suitable. In addition, although about 20% has the effectiveness of 
addition, if an addition increases more than it, thermal resistance will fall on the contrary. 
[0083] The organic EL device 15 of blue luminescence is good to use for the ingredient of a luminous 
layer "DMPhen (Triphenylamine)" whose luminescence wavelength is about 400nm. Under the present 
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circumstances, it is desirable that a band gap adopts the same ingredient as a luminous layer as an 
electron injection layer (Bathocuproine) and a hole-injection layer (M-MTDATXA) in order to raise 
luminous efficiency. Only by a band gap using 3.4eV and large DMPhen for a luminous layer, it is because 
an electron remains in an electron injection layer, an electron hole remains in a hole-injection layer and 
recombination of an electron and an electron hole cannot happen easily due to a luminous layer. The 
luminescent material equipped with an amine radical like DMPhen moves the energy excited in DMPhen 
to a dopant to the technical problem that structure is unstable and cannot carry out reinforcement 
easily, and can be solved by making light emit from a dopant. 

[0084] As an EL ingredient, luminous efficiency can be improved by using phosphorescence luminescent 
material. The external quantum efficiency of a firefly luminescence ingredient is about 2 - 3%. Since 
phosphorescence luminescent material reaches to about 100% to the internal quantum efficiency 
(effectiveness which changes the energy by excitation to light) of a firefly luminescence ingredient being 
25%, external quantum efficiency becomes high. 

[0085] It is good for the host ingredient of the luminous layer of an organic EL device to use CBP. The 
photoluminescence ingredient which does not green (G) and blue (B) blue [ red (R), and ] Get here is 
doped. All the doped ingredients contain Ir. Btp2Ir (acac) and G ingredient are [ R ingredient ] good for 
2(ppy) Ir (acac) and B ingredient to use Flrpic. 

[0086] Moreover, various organic compounds can be used for a hole-injection layer and an electron hole 
transportation layer. It is desirable to use a vacuum deposition method for formation of a hole-injection 
transportation layer, a luminous layer, and an electron injection transportation layer, since a 
homogeneous thin film can be formed. 

[0087] Hereafter, it explains in more detail about the manufacture approach of EL display panel of this 
invention, and structure. As explained above, the transistor 1 1 which drives a pixel to the array 
substrate 71 is formed first. One pixels [ two or more ] consist of four pieces or five transistors 
preferably. Moreover, the current program of the pixel is carried out and the programmed current is 
supplied to EL element 15. Usually, the value by which the current program was carried out is held as an 
electrical-potential-difference value at storage capacitance 19. Pixel configurations, such as 
combination of this transistor 11, are explained later. Next, the pixel electrode as a hole-injection 
electrode is formed in a transistor 11. The pixel electrode 105 is patternized with photolithography. In 
addition, in order to prevent image quality degradation by a phot conductor phenomena (it is henceforth 
called contest a phot) generated by carrying out optical incidence to a transistor 1 1 at the lower layer 
of a transistor 1 1, or the upper layer, a light-shielding film is formed or arranged. 
[0088] in addition, a current program impresses a program current to a pixel from the source driver 
circuit (IC) 14 (or the source driver circuit 14 from a pixel — absorbing), and makes the signal value 
equivalent to this current hold to a pixel The current corresponding to this held signal value is passed to 
EL element 15 (or it slushes from EL element 15). That is, the current which programs with a current 
and carries out considerable (correspondence) to the programmed current is passed to EL element 15. 
[0089] On the other hand, an electrical-potential-difference program impresses a program electrical 
potential difference to a pixel from the source driver circuit 14, and makes the signal value equivalent to 
this electrical potential difference hold to a pixel. The current corresponding to this held electrical 

^ potential -difference is passed to EL element 15.~That is, it programs on an, electrical potential difference, r . . 

and an electrical potential difference is transformed into a current value within a pixel, and the current 
which carries out considerable (correspondence) to the programmed electrical potential difference is 
passed to EL element 15. 

[0090] What is necessary is to use the pentacene molecule which consists of carbon and hydrogen, and 
just to form an electronic thin film by processing the front face which forms an organic semiconductor, 
in order to form a transistor in a plastic plate. This thin film possesses sufficient semi-conductor 
property suitable for electron device manufacture while having one 100 times [ 20 to ] the magnitude of 
the conventional crystal grain of this. 
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[0091] In case pentacene grows on a silicon substrate, it has the inclination to adhere to a surface 
impurity. For this reason, growth becomes irregular and it becomes the crystal grain which is too small 
for manufacturing the device of high quality. In order to grow up crystal grain more greatly, it is good to 
apply first the monolayer "a molecule buffer" of the molecule called a cyclohexene on a silicon 
substrate. For a wrap reason, the clean surface can do "sticky sites (location which is easy to adhere)" 
on silicon, and this layer grows up to be even crystal grain with very big pentacene. 
[0092] By using the thin film of such big new crystal grain, the flexible transistor (transistor) using the 
pentacene of large-sized crystal grain is producible. A transistor (transistor) can be manufactured by 
applying a liquefied ingredient at temperature low for mass production method of such a flexible 
transistor. 

[0093] Moreover, after forming the shape of a metal thin film and an island used as the gate on a 
substrate and vapor^depositing or applying the amorphous silicon film on this, it may heat and the semi- 
conductor film may be formed. The semi-conductor film crystallizes good into the part formed in the 
shape of an island. Therefore, mobility becomes good. 

[0094] It is desirable to adopt the structure called a static induction transistor (SIT) as an organic 
transistor (transistor). The pentacene of an amorphous condition is used. The mobility of an electron 
hole is lower than 1x10cm2/Vs and the crystallized pentacene. However, frequency characteristics can 
be raised by adopting SIT structure. As for the thickness of pentacene, it is desirable to be referred to 
as 100 or more nm [ 300 ]. 

[0095] Moreover, p mold field-effect transistor is sufficient as an organic transistor. A transistor can be 
formed on a plastic plate. Since bending the whole plastic plate is possible, as for the pentacene which 
can constitute a flexible transistor mold display panel, considering as a polycrystal condition is desirable. 
It is desirable to use PMMA for the ingredient of gate dielectric film. A naphthacene may be used for the 
barrier layer of an organic transistor. 

[0096] If the oxygen plasma and 02 Usher are used at the time of washing, ashing also of the flattening 
film 102 of the periphery of the pixel electrode 105 will be carried out to coincidence, and the periphery 
of the pixel electrode 105 will be scooped out. In order to solve this technical problem, the edge 
protective coat (fundamentally bank 101) which consists the periphery of the pixel electrode 105 of 
acrylic resin is formed. The ingredient same as a component of the edge protective coat 101 as organic 
materials which constitute the flattening film 102, such as acrylic resin and polyimide resin, is illustrated, 
in addition inorganic materials, such as Si02 and SiNx, are illustrated. In addition, it cannot be 
overemphasized that you may be aluminum 203, Ta203, etc. 

[0097] The edge protective coat 101 is formed so that after patterning of the pixel electrode 105 and 
between the pixel electrode 105 may be filled. Of course, it cannot be overemphasized that it is good 
also as a bank (spacer with which it is made for the pixel electrode 105 not to touch [ a metal mask ] 
directly) of the metal mask at the time of forming this edge protective coat 101 in or more 2 height of 4 
micrometers or less, and distinguishing an organic electroluminescence ingredient by different color with. 
[0098] It is good for specific inductive capacity to adopt 24 and high Ta 205 as gate dielectric film. The 
thickness of gate dielectric film is as thick as 129nm, and moreover, although channel length is as long 
as 500 micrometers, a P type transistor operates good by supply voltage-5V. The organic material called 
pentacene is used for the ingredient of-a channel layer. As for the ratio of the.drain current at the time v 
of ON, and the leakage current at the time of OFF, in the mobility of the electron hole (hole) which is a 
carrier, a transistor can realize 104 more than 0.40cm2/Vs. 

[0099] EL film (15R (red), 15G (green), 15B (blue)) is formed on the pixel electrode 105. Each EL film 15 
opens few clearances, and is formed, or piles up a periphery. The piled-up part hardly emits light. 
Moreover, the aluminum film 106 used as a cathode is formed on the EL film 15. A vacuum evaporation 
system uses the equipment which converted commercial high vacuum vacuum evaporationo equipment 
(the Japan vacuum-technology incorporated company make, EBV-6DA mold). A main exhauster is the 
turbo molecular pump (the Osaka vacuum incorporated company make, TC1500) of 15001. of exhaust 
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velocity, and min f a ultimate vacuum is less than [ abbreviation 1x10e-6Torr ], and all vacuum 
evaporationo is performed in the range of 2 - 3x10e-6Torr. Moreover, all vacuum evaporationo is good 
to carry out by connecting DC power supply (Kikusui electronic incorporated company make, PAK10- 
70A) to the resistance heating type vacuum evaporationo boat made from a tungsten. 
[0100] Thus, on the array substrate arranged in a vacuum layer, 20-50nm of carbon film is formed. Next, 
a 4-(N and N-screw (p-methylphenyl) amino)-alpha-phenyl stilbene is formed in about 5nm of thickness 
with the evaporation rate of 0.3 nm/sec as a hole-injection layer. 

[0101] As an electron hole transportation layer, vapor codeposition of N, N'-screw (4'-diphenylamino-4- 
biphenylyl)-N, an N -diphenyl benzidine (the Hodogaya chemistry incorporated company make), and the 
4-N and N-diphenylamino-alpha-phenyl stilbene was carried out with the evaporation rate of 0.3 nm/s 
and 0.01 nm/s, respectively, and they were formed in about 80nm of thickness, tris (8-quinolinolato) 
aluminum (said — Renhua — study incorporated company make) is formed in about 40nm of thickness 
with the evaporation rate of 0.3 nm/sec as a luminous layer (electronic transportation layer). 
[0102] Next, as an electron injection electrode, only Li is formed in about 1nm of thickness with the 
evaporation rate of about 0.1 nm/sec at low temperature from an AILi alloy (high grade chemistry 
incorporated company make, aluminum/Li weight ratios 99/1), then the temperature up of the AILi alloy 
is carried out further. From the condition in which Li was all out, only aluminum was formed in about 
100nm of thickness with the evaporation rate of about 1.5 nm/s, and was used as the electron injection 
electrode of a laminating mold. 

[0103] Thus, after created organic thin film EL element 15 leaks the inside of a vacuum evaporationo 
tub with desiccation nitrogen, under desiccation nitrogen-gas-atmosphere mind, it sticks the Corning 
7059 glass closure free wheel plate 85 with seal adhesives (sealing compound) (the product made from 
Anelva, Inc., trade name super back seal 953-7000), and is taken as a display panel. 

[0104] In addition, a drying agent 107 is arranged in the space of the closure free wheel plate 85 and the 
array substrate 71. This is because the organic electroluminescence film 15 is weak to humidity. The 
moisture which permeates a sealing compound with a drying agent 107 is absorbed, and degradation of 
the organic electroluminescence film 15 is prevented. 

[0105] In order to control osmosis of the moisture from a sealing compound 15, it is a good cure to 
lengthen the path (pass) from the outside. For this reason, detailed irregularity is formed in the periphery 
of a viewing area in the display panel of this invention. The concave heights formed in the periphery of 
the array substrate 71 are formed in a duplex at least. As for spacing (formation pitch) of a convex and 
a convex, it is desirable to form in 100 micrometers or more 500 micrometers or less, and, as for the 
height of a convex, it is desirable to be referred to as 30 micrometers or more 300 micrometers or less. 
These heights are formed with the La Stampa technique. This La Stampa technique applies the method 
which OMRON Corp. has adopted as the approach of micro-lens formation, the method which 
Matsushita Electric uses as a formation method of a microlens with the pickup lens of CD. 
[0106] On the other hand, concave or heights is formed also in the closure free wheel plate 85. Concave 
or the formation pitch of heights is made the same as that of the formation pitch of the heights formed 
in the substrate 71. Thus, a crevice fits into heights exactly by making the same the concave of a 
substrate 71 and a substrate 85, or the formation pitch of heights. Therefore, the location gap with the 
closure free wheel plate 85-and the- array substrate 71 does not occur at the time of manufacture of a 
display panel. A sealing compound is arranged between heights and a crevice. A sealing compound 
prevents permeation of the moisture from the outside while pasting up the closure free wheel plate 85 
and the array substrate 71. 

[0107] It is desirable to use what consists of resin acrylic in UV (ultraviolet rays) hardening mold as a 
sealing compound. Moreover, as for acrylic resin, it is desirable to use what has a fluorine radical. In 
addition, the adhesives or the binder of an epoxy system may be used. As for the refractive index of 
adhesives or a binder, it is desirable to use or more 1.47 1.54 or less thing. As for especially seal 
adhesives, it is desirable to add impalpable powder, such as impalpable powder of titanium oxide and 
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silicon oxide, at 95% or less of a rate 65% or more by the weight ratio. Moreover, as for the particle 
diameter of this impalpable powder, it is desirable to consider as 20-micrometer or more average 
diameter of 100 micrometers or less. The effectiveness which controls penetration of the humidity from 
the forge-fire outside where the weight ratio of impalpable powder increases becomes high. However, if 
many [ too ], air bubbles etc. will tend to enter, space will become large on the contrary, and the seal 
effectiveness will fall. 

[0108] As for the weight of a drying agent 107, it is desirable to carry out 0.04g or more per die length 
of 10mm of seal 0.2g or less. It is desirable to carry out 0.06g or more per die length of 10mm of seal 
0.1 5g or less especially. The amount of a drying agent becomes empty, shortly after there is too nothing, 
there is little moisture prevention effectiveness and the organic electroluminescence layer 15 
deteriorates. If many [ too ], in case a drying agent will carry out a seal, it cannot become a failure, and 
a good seal cannot be performed. In addition, a drying agent 107 is good to form in the shape of a sheet 
and to arrange between a free wheel plate 85 and EL film. It is good in that case to apply UV hardening 
resin to the drying agent 107, to irradiate ultraviolet rays after arrangement, to stiffen UV resin, and to 
make it fix. 

[0109] Drawing 10 is a film (a thin film is sufficient.) like drawing 1 1 , although it is the configuration 
closed using the free wheel plate 85 of glass. That is, you may be the closure using the thin film closure 
film 111. For example, using for the film of an electrolytic capacitor what vapor-deposited DLC 
(diamond — like carbon) as a closure film (thin film closure film) 1 1 1 is illustrated. This film has very bad 
moisture permeability (moisture proof). This film is used as closure film 111. Moreover, it cannot be 
overemphasized that the configuration which vapor^deposits the DLC film etc. directly on the front face 
of an electrode 106 is also good. 

[0110] In addition, the physical relationship of a cathode and an anode may be reversed in this case. The 
thickness of a thin film is n-d (n calculates those refractive indexes by making them synthesis (n-d of 
each thin film being calculated), when the laminating of the refractive index of a thin film and two or 
more thin films is carried out), d synthesizes and calculates those refractive indexes, when the 
laminating of the thickness of a thin film and two or more thin films is carried out. It is good to make it 
become below the luminescence dominant wavelength lambda of EL element 15. By satisfying this 
condition, the optical ejection effectiveness from EL element 15 doubles [ more than ] as compared with 
the case where it closes with a glass substrate. Moreover, the alloy, mixture, or laminated material of 
aluminum and silver may be formed. 

[01 1 1] Not using a free wheel plate 85, the configuration closed by the closure film 1 1 1 is called the thin 
film closure as mentioned above. The thin film closure in the case of "the Shimo ejection (reference and 
the direction of optical ejection are directions of an arrow head of drawing 10 about drawing 10 )" which 
takes out light from a substrate 71 side forms the aluminum electrode used as a cathode on EL film 
after forming EL film. Next, the resin layer as a buffer coat is formed on this aluminum film. Organic 
materials, such as an acrylic and epoxy, are illustrated as a buffer coat. Moreover, as for thickness, 1- 
micrometer or more thickness of 10 micrometers or less is suitable. As for thickness, 2-micrometer or 
more thickness of 6 micrometers or less is suitable still more preferably. The closure film 111 on this 
buffer film is formed. If there is no buffer film, the structure of EL film will collapse with stress and a 

—defect will occur in the shape of a muscle. As the closure film l 1-1 was mentioned above, the layer 

structure (structure which carried out the multilayer vacuum evaporationo of a dielectric thin film and 
the aluminum thin film by turns) of DLC (diamond- Hike carbon) or an electric-field capacitor is 
illustrated. 

[0112] The thin film closure in the case of "the upper ejection (reference and the direction of optical 
ejection are the directions of an arrow head of drawing 1 1 about drawing 1 1 )" which takes out light 
from the EL layer 15 side forms the Ag^Mg film used as a cathode (anode) by 20A or more 300A 
thickness on the EL film 15 after forming the EL film 15. Moreover transparent electrodes, such as [TO, 
are formed and low resistance is formed. Next, the resin layer as a buffer coat is formed on this 
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electrode layer. The closure film 1 11 is formed on this buffer film. 

[0113] It is reflected by the reflective film 106, and the one half of the light generated from the organic 
electroluminescence layer 15 is penetrated with the array substrate 71, and outgoing radiation is carried 
out. However, outdoor daylight is reflected in the reflective film 106, a reflect lump occurs, and display 
contrast is reduced. For this cure, lambda/4 plate 108 and the polarizing plate (polarization film) 109 are 
arranged to the array substrate 71. 

[0114] In addition, when a pixel is a reflector, outgoing radiation of the light generated from the EL layer 
15 is carried out to above. Therefore, it cannot be overemphasized that a phase plate 108 and a 
polarizing plate 109 are arranged to an optical outgoing radiation side. In addition, a reflective mold pixel 
constitutes the pixel electrode 105 from aluminum, chromium, silver, etc., and is obtained. Moreover, an 
interface with the organic electroluminescence layer 15 becomes large by preparing heights (or concave 
heights) in the front face of the pixel electrode 105, and luminescence area becomes large, and luminous 
efficiency improves. In addition, when the reflective film used as a cathode 106 (anode 105) is formed in 
a transparent electrode or a reflection factor can be reduced to 30% or less, the circular polarization of 
light plate is unnecessary. It is because a reflect lump decreases sharply. Moreover, interference of light 
decreases and is also desirable. 

[0115] Moreover, the contrast of an organic electroluminescence display panel can be improved by 
negating the outdoor daylight reflection realized by forming a two-layer thin film in the interior of a 
display by optical interference. Cost can be reduced compared with the case where the conventional 
circular polarization of light plate is used. Moreover, the problem of the diffuse reflection which the 
circular polarization of light plate was holding, and the problem of the angle-of^visibility dependency of a 
foreground color and the thickness dependency of an organic electroluminescence luminous layer are 
solvable. 

[0116] Between a substrate 71 and a polarizing plate (polarization film) 109, one sheet or two or more 
phase films 108 (a phase plate, a phase rotation means, a phase contrast plate, phase contrast film) are 
arranged. It is desirable to use a polycarbonate as a phase film. A phase film makes outgoing radiation 
light generate phase contrast for incident light, and is contributed to performing light modulation 
efficiently. 

[0117] In addition, an organic resin plate or organic resin films, such as polyester resin, PVA resin, 
polysulphone resin, vinylchloride resin, ZEONEKKUSU resin, acrylic resin, and polystyrene resin, etc. may 
be used as a phase film. In addition, the crystal of Xtal etc. may be used. As for the phase contrast of 
one phase plate, it is desirable to be referred to as 50nm or more 350nm or less at 1 shaft orientations, 
and it is desirable to be referred to as 80 morenm or more 220nm or less. In addition, it cannot be 
overemphasized that the circular polarization of light plate (circular polarization of light film) which 
unified the phase film and the polarizing plate may be used. 

[0118] As for the phase film 108, it is desirable for a color or a pigment to color and to give the function 
as a filter. The red (R) purity of especially the organic electroluminescence 15 is bad. Therefore, the 
fixed wavelength range is cut with the colored phase film 108, and a color temperature is adjusted. As 
for a color filter, it is common to be prepared by pigment-content powder type resin as a dyeing filter. A 
pigment absorbs the light of a specific wavelength band and penetrates the light of the wavelength band 

which was not absorbed, v - . - - — ...... ..... ,. . .... ... 

[01 19] A part or the whole of the phase film 108 may be colored as mentioned above, or a diffusion 
function may be given to a part or the whole. Moreover, embossing of the front face may be carried out, 
or an antireflection film may be formed for acid resisting. Moreover, it is desirable to form a light- 
shielding film or the light absorption film in a part without the part or trouble which is not effective in 
image display, and to demonstrate the improvement effectiveness in contrast according to antihalation 
in to tighten the black level of a display image ****. Moreover, a micro lens may be formed the shape of 
boiled fish paste, and in the shape of a matrix by forming irregularity in the front face of a phase film. A 
micro lens is arranged so that it may correspond to one pixel electrode or a pixel in three primary colors, 
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respectively. 

[0120] Although described also in advance, the function of a phase film may be given to a color filter. 
For example, phase contrast can be generated, when rolling out at the time of formation of a color filter 
or making it phase contrast arise in the fixed direction according to photopolymerization. In addition, 
phase contrast may be given by carrying out photopolymerization of the smoothing film 102. Thus, if 
constituted, it becomes unnecessary not to constitute a phase film or to arrange it out of a substrate, 
the configuration of a display panel becomes simple, and low cost-ization can be desired. In addition, it 
cannot be overemphasized that the above matter may be applied to a polarizing plate. 
[0121] As a main ingredient which constitutes a polarizing plate (polarization film) 109, a TAC film 
(triacetyl cellulose film) is the optimal. A TAC film is because it has the outstanding optical property, 
surface smooth nature, and processing suitability. About manufacture of a TAC film, it is optimal to 
produce with a solution flow casting film production technique. 

[0122] The thing of the resin film with which the polarizing plate 109 added iodine etc. to poly vinyl 
alcohol (PVA) resin is illustrated. Since the polarizing plate 109 of the polarization separation means of a 
pair performs polarization separation by absorbing the polarization component of a different direction 
from specific polarization shaft orientations among incident light, its use effectiveness of light is 
comparatively bad. Then, the reflective polarizer which performs polarization separation may be used by 
reflecting the polarization component (reflective polarizer RIFUREKUTIBU polarizer) of a different 
direction from specific polarization shaft orientations among incident light. Thus, if constituted, the use 
effectiveness of light will increase with a reflective polarizer, and a display brighter than the above- 
mentioned example using a polarizing plate will be attained. 

[0123] Moreover, as a polarization separation means of this invention, it is also possible besides such a 
polarizing plate or a reflective polarizer to use what combined the cholesteric-liquid-crystal layer and 
the lambda (1/4) plate 108, for example, the thing divided into reflective polarization and transparency 
polarization using Brewster's include angle, the thing using a hologram, a polarization beam splitter (PBS), 
etc. 

[0124] The AIR coat is given to the front face of a polarizing plate 109 although not illustrated in 
drawing 1 0 . The configuration which forms an AIR coat by dielectric monolayer or multilayers is 
illustrated. In addition, the resin of a low refractive index of 1.35-1.45 may be applied. For example, the 
acrylic resin of a fluorine system etc. is illustrated. Or more 1.37 1.42 or less thing of a refractive index 
is [ especially a property ] good. 

[0125] Moreover, an AIR coat has the configuration of three layers, or a two-layer configuration. In 
addition, in the case of three layers, it is used in order to prevent reflection in the wavelength band of 
the large light, and it calls this a multi-coat. In a two-layer case, it is used in order to prevent reflection 
in the wavelength band of the specific light, and it calls this V quart. A multi-coat and V quart are 
properly used according to the application of a display panel. In addition, not the thing to limit more than 
two-layer but one layer is sufficient. 

[0126] In the case of a multi-coat, optical thickness carries out nd1=lambda / 4 laminatings of 
nd1=lambda/2 and the magnesium fluoride (MgF2) for nd=lambda/4, and a zirconium (Zr02), and an 
aluminum oxide (aluminum 203) is formed. Usually, a thin film is formed as a value of 520nm or near of 
-those as-lambda. optical in silicon monoxide (SiO) in the case of V quart — thickness ndl=lambda/4,- 
and magnesium fluoride (MgF2) — nd1=lambda/4 or yttrium oxide (Y203), and magnesium fluoride 
(MgF2) — n d1=lambda / 4 laminatings are carried out, and it forms. It is better to use Y203, when 
modulating blue glow, since SiO has an absorption band region in a blue side. Moreover, since the 
direction of Y203 is stable also from the stability of the matter, it is desirable. Moreover, Si02 thin film 
may be used. Of course, it is good also as an AIR coat using the resin of a low refractive index etc. For 
example, acrylic resin, such as a fluorine, is illustrated. As for these, it is desirable to use an ultraviolet 
curing type. 

[0127] In addition, in order to prevent that static electricity is charged by the display panel, it is 
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desirable to apply the resin of a hydrophilic property to front faces, such as a display panel. In addition, 
in order to prevent surface reflection, embossing may be performed on the front face of a polarizing 
plate 54 etc. Moreover, although a transistor is connected to the pixel electrode 105, it is not limited to 
this. It cannot be overemphasized that a diode method (TFD) besides a thin film transistor (transistor), a 
varistor, a thyristor, ring diode, phot DAODO, a photo transistor, FET, an MOS transistor, a PLZT 
component, etc. are sufficient as an active matrix as a switching element. That is, a switching device 11, 
a driver element 11, and the thing to constitute can use these either. Moreover, the pixel configuration 
of the simple matrix type which has arranged two or more abbreviation stripe-like electrodes may be 
used. 

[0128] Moreover, as for a transistor, it is desirable to adopt LDD (low doping drain) structure. In addition, 
a transistor means all the general component that carry out transistor actuation of switching, such as 
FET, etc. Moreover, it cannot be overemphasized that the configuration of EL film, panel structure, etc. 
are applicable also to a simple matrix type display panel. Moreover, it cannot be overemphasized that it 
does not limit to this although an example raises an organic EL device (described by various abbreviated 
names, such as OEL, PEL, PLED, and OLED) 15 and this specification explains it as an EL element, and 
it is applied also to an inorganic EL element. 

[0129] First, the active-matrix method used for an organic electroluminescence display panel should 
choose the pixel of 1. specification, and gives required display information. Two conditions that a current 
can be passed to an EL element through a 2 or 1 -frame period must be satisfied. 

[0130] In order to satisfy these two conditions, with the pixel configuration of the conventional organic 
electroluminescence illustrated to drawing 62 , the transistor for switching for 1st transistor 1 1b to 
choose a pixel and transistor 1 1of ** 2nd a are taken as the transistor for a drive for supplying a 
current to EL element (EL film) 1 5. 

[0131] Although transistor 1 1b for switching is required for liquid crystal as compared with the active- 
matrix method used for liquid crystal here, transistor 11a for a drive is required in order to make EL 
element 15 turn on. Although this reason can hold an ON state by impressing an electrical potential 
difference in the case of liquid crystal, it is because in the case of EL element 15 the lighting condition 
of a pixel 16 is .unmaintainable if it does not continue passing a current. 

[0132] Therefore, in order to continue passing a current, making transistor 11a have to turn on in EL 
display panel must be continued. First, if both the scanning line and the data line are turned on, a charge 
will be accumulated in a capacitor 19 through transistor 1 1b for switching. In order that this capacitor 19 
may continue applying an electrical potential difference to the gate of transistor 11a for a drive, even if 
transistor 11b for switching becomes off, a current continues flowing from a current supply source line 
(Vdd), and a pixel 1 6 can be turned on over an one-frame period. 

[0133] When displaying gradation using this configuration, it is necessary to impress the electrical 
potential difference according to gradation as gate voltage of transistor 11a for a drive. Therefore, 
dispersion in the ON state current of transistor 11a for a drive appears in a display as it is. 
[0134] Although the ON state current of a transistor is very uniform if it is the transistor formed with 
the single crystal, with the low-temperature polycrystal transistor which the formation temperature 
which can be formed in a cheap glass substrate formed with the low-temperature polysilicon technique 
of 450 or less degrees, there is dispersion in the range whose dispersion of the threshold is **0.2V-0.5V. -■- 
Therefore, corresponding to this, nonuniformity occurs [ the ON state current which flows transistor 11a 
for a drive ] in dispersion and a display. Such nonuniformity generates not only dispersion in a threshold 
electrical potential difference but the mobility of a transistor and the thickness of gate dielectric film. 
Moreover, a property changes also with degradation of a transistor 11. In addition, you may be with what 
formed TFT etc. using the semi-conductor film which not the thing limited to a low-temperature polish 
recon technique but process temperature could constitute using the elevated-temperature polish recon 
technique more than 450 degrees (Centigrade), and carried out solid phase (CGS) growth, in addition, 
organic — TFT may be used. In addition, this specification mainly explains TFT formed with the low- 
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temperature polish recon technique. However, the technical problem of the variation in TFT occurring is 
the same in other methods. 

[0135] Therefore, by the approach of displaying gradation in analog, in order to obtain a uniform display, 
it is necessary to control the property of a device strictly, and cannot be satisfied with the present low- 
terhperature polycrystal polish recon transistor of the spec, which is less than the predetermined range 
about this variation of stopping. Since this problem is solved, four or more transistors are prepared in 1 
pixel, and how to make dispersion in a threshold electrical potential difference compensate by the 
capacitor, and to acquire a uniform current, the method of forming a current regulator circuit for every 
pixel, and attaining equalization of a current, etc. can be considered. 

[0136] However, since the current by which these approaches are programmed is programmed through 
EL element 15, when a current path changes, the transistor which controls a drive current to the 
switching transistor connected to power-source Rhine serves as a source follower, and a drive margin 
becomes narrow. Therefore, it has the technical problem that driver voltage becomes high. 
[0137] Moreover, it is necessary to use the switching transistor linked to a power source in the field 
where an impedance is low, and the technical problem that it is influenced by property fluctuation of EL 
element 15 also has this operating range, moreover, when a kink current occurs in the volt ampere 
characteristic in a saturation region and fluctuation of the threshold electrical potential difference of a 
transistor occurs in it, if the memorized current value is changed to it, it will obtain to it, and a technical 
problem is also in it. 

[0138] Even if the transistor 11 which controls the current which flows to EL element 15 does not serve 
as a source follower configuration to the above-mentioned technical problem and the EL element 
structure of this invention has a kink current in the transistor, it is the configuration which can make 
small fluctuation of the current value which can suppress the effect of a kink current to min, and is 
memorized. 

[0139] The pixel structure of EL display of this invention is specifically formed of two or more 
transistors 1 1 and EL elements which a unit pixel becomes from at least four as shown in drawing 1 . In 
addition, a pixel electrode is constituted so that it may lap with a source signal line. That is, the 
flattening film which consists of an insulator layer or an acrylic ingredient is formed on the source signal 
line 18, it insulates, and the pixel electrode 105 is formed on this insulator layer. Thus, the configuration 
which piles up a pixel electrode is called high aperture (HA) structure on the source signal line 18. 
[0140] By activating gate signal line (the 1st scanning line) 17a (ON electrical potential difference being 
impressed), it lets transistor (transistor or switching element) 11a and transistor (transistor or switching 
element) 11c for EL element 15 drive pass, and the current value which should be passed to said EL 
element 15 is passed from the source driver circuit 14. moreover, between the gate of transistor 11a 
and a drain is short-circuited — as — transistor 11b — gate signal line 17a — it is remembered that 
the gate voltage (or drain electrical potential difference) of transistor 11a passes said current value with 
it being active (ON electrical potential difference being impressed) to the capacitor (a capacitor, storage 
capacitance, addition capacity) 19 connected between the gate of transistor 11a, and the source while 
opening by becoming (refer to drawing 3 (a)). 

[0141] In addition, as for the capacity 19 between the (source S)-(gates G) (capacitor), it is desirable to 

consider as the capacity of 0.2pF or more, [ of transistor 1 1a ] As other configurations, the < 

configuration which forms a capacitor 19 is also illustrated separately. That is, it is the configuration 
which forms storage capacitance from a capacitor electrode layer, gate dielectric film, and gate metal. It 
is more desirable to constitute a capacitor from a viewpoint for stabilizing the viewpoint and display 
action which prevent the brightness fall by leak of transistor 11c separately in this way. In addition, the 
magnitude of a capacitor (storage capacitance) 1 9 is good to be referred to as 0.2pF or more 2pF or 
less, and the magnitude of a capacitor (storage capacitance) 19 is good to be referred to as 0.4pF or 
more 1.2pF or less especially. 

[0142] In addition, for a capacitor 19, it is this better ** to form in the non-display field between the 
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adjoining pixels in general. Generally, when creating the full color organic electroluminescence 15, in 
order to form the organic electroluminescence layer 15 by the mask vacuum evaporationo with a metal 
mask, the formation location of EL layer by mask location gap occurs. When a location gap occurs, there 
is a danger that the organic electroluminescence layer 15 (15R, 15G, 15B) of each color will lap. 
Therefore, 10 micrometers or more of non-display fields between the pixels which each color adjoins 
must be left. This part turns into a part which does not contribute to luminescence. Therefore, it 
becomes an effective means for the improvement in a numerical aperture to form storage capacitance 
19 in this field. 

[0143] In addition, a metal mask is produced with the magnetic substance and adsorbs a metal mask 
magnetically with a magnet from the rear face of a substrate 71. By magnetism, a metal mask is stuck 
without a substrate and a clearance. The matter about the above manufacture approach is applied to 
other manufacture approaches of this invention. 

[0144] Next, it operates so that gate signal line 17a is passed for it to be inactive (an OFF electrical 
potential difference is impressed), gate signal line 1 7b may be activated, it may change to the path 
containing transistor 1 1 d by which the path for which a current flows was connected to said 1st 
transistor 11a list at EL element 15, and said EL element 15 and the memorized current may be passed 
to said EL element 1 5 (refer to drawing 3 (b)). 

[0145] This circuit has four transistors 11 in 1 pixel, and is transistor 11a. The gate is connected to the 
source of transistor 11b. Moreover, the gate of transistor 11b and transistor 11c is connected to gate 
signal line 17a. The drain of transistor 1 1b is connected to the source of transistor 11c, and the 
transistor 1 1 d source, and the drain of transistor 11c is connected to the source signal line 18. The 
transistor 1 1 d gate is connected to gate signal line 17b, and the transistor 1 1 d drain is connected to the 
anode electrode of EL element 15. 

[0146] In addition, at drawing 1 , all transistors consist of P channels. Although P channels have 
somewhat low mobility as compared with the transistor of N channel, since pressure-proofing cannot 
generate degradation easily greatly again, either, it is desirable. However, it does not limit only to this 
invention constituting an EL element configuration from P channels. You may constitute only from an N 
channel. Moreover, you may constitute using both N channel and P channels. 

[0147] In addition, in drawing 1 , Transistors 11c and 11b are constituted from same polarity, and it 
constitutes from an N channel, and, as for Transistors 11a and 1 1 d, constituting from P channels is 
desirable. Generally a P channel transistor has the large effectiveness which uses transistor 1 1a as P 
channels to EL element 15 which obtains the luminescence reinforcement made into the purpose by 
there being the features, like there are few reliable kink currents, and controlling a current as compared 
with N channel transistor. It is desirable to form altogether TFT1 1 which constitutes a pixel the optimal 
by P channels, and to also form the built-in gate driver 12 by P channels. Thus, by forming an array by 
TFT of only P channels, mask number of sheets becomes five sheets, and can realize whether they are 
low-cost-izing and a high yield. 

[0148] Hereafter, in order to make an understanding of this invention easy further, drawing 3 is used and 
explained about the EL element configuration of this invention. The EL element configuration of this 
invention is controlled by two timing. The 1st timing is timing which makes a required current value 
memorize. When transistor 11b and transistor-He turn-on to this timing it-becomes drawing 3 (a) as an : 
equal circuit. Here, the predetermined current Iw is written in from a signal line. Thereby, transistor 11a 
will be in the condition that the gate and a drain were connected, and Current Iw will flow through this 
transistor 11a and transistor 11c. Therefore, the electrical potential difference of the GETO source of 
transistor 11a turns into the electrical potential difference V1 on which 11 flows. 

[0149] Transistor 11a and transistor 11c close the 2nd timing, it is the timing which transistor 1 1 d opens, 
and the equal circuit at that time serves as drawing 3 (b). The electrical potential difference between 
the source-gates of transistor 11a becomes [ being held with as, and ]. In this case, transistor 11a 
becomes fixed [ the current of Iw ] in order to always operate in a saturation region. 
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[0150] Thus, if it is made to operate, it will come to illustrate to drawing 5 . That is, 51a of drawing 5 (a) 
shows the pixel (line) (write-in pixel line) in a certain time of day in the display screen 50 by which the 
current program is carried out This pixel (line) 51a is taken as an astigmatism LGT (non-display pixel 
(line)) so that it may illustrate to drawing 5 (b). Let other pixels (line) be the display pixels (line) 53 (a 
current flows to EL element 15 of the non-pixel 53, and EL element 15 is emitting light). 
[0151] In the pixel configuration of drawing 1 , as shown in drawing 3 (a), the program current Iw flows to 
the source signal line 18 at the time of a current program. An electrical-potential-difference setup 
(program) is carried out to a capacitor 19 so that this current Iw may flow transistor 11a and the 
current which passes Iw may be held. At this time, transistor 1 1d is in an opening condition (OFF state). 
[0152] Next, Transistors 11c and 11b turn off the period which passes a current to EL element 15 like 
drawing 3 R> 3 (b), and transistor 1 1d operates. That is, OFF state voltage (Vgh) is impressed to gate 
signal line 17a, and Transistors 11b and 11c turn off. On the other hand, ON state voltage (Vgl) is 
impressed to gate signal line 17b, and transistor 1 1 d turns on. 

[0153] This timing chart is illustrated to drawing 4 . In addition, in drawing 4 etc., the suffixes in a 
parenthesis (for example, (1) etc.) show the number of a pixel line. That is, gate signal line 17a (1) shows 
gate signal line 17a of a pixel line (1). Moreover, the horizontal scanning period is indicated to be -H of 
the upper case of drawing 4 . That is, it is the 1st horizontal scanning period in 1H. In addition, the above 
matter is for giving explanation easy, and does not limit (sequence of the number of 1H, 1H period, and a 
pixel line number etc.). 

[0154] When ON state voltage is impressed to gate signal line 17a in the each chosen pixel line (the 
selection period is set to 1 H) so that it may understand by drawing 4 , OFF state voltage is impressed to 
gate signal line 17b. Moreover, as for this period, the current is not flowing to EL element 15 
(astigmatism LGT condition). In the pixel line which is not chosen, OFF state voltage is impressed to 
gate signal line 17a, and ON state voltage is impressed to gate signal line 17b. Moreover, as for this 
period, the current is flowing to EL element 1 5 (lighting condition). 

[0155] In addition, the gate of transistor 11a and the gate of transistor 11c are connected to the same 
gate signal line 11a. However, the gate of transistor 11a and the gate of transistor 11c may be 
connected to a different gate signal line 1 1 (refer to drawing 32 ). A 1 -pixel gate signal line becomes 
three (the configuration of drawing 1 is two). By controlling the ON/OFF timing of the gate of transistor 
11b, and the ON/OFF timing of the gate of transistor 11c according to an individual, the current value 
variation of EL element 15 by dispersion in transistor 11a can be reduced further. 
[0156] If gate signal line 17a and gate signal line 17b are carried out in common and it is the 
conductivity type (N channel and P channels) with which Transistors 11c and 1 1 d differed, simplification 
of a drive circuit and the numerical aperture of a pixel can be raised. 

[0157] Thus, if constituted, as timing of this invention of operation, the write-in path from a signal line 
will become off. That is, in case a predetermined current is memorized, if the path for which a current 
flows has branching, an exact current value will not be memorized by the capacity between the (source 
S)-(gates G) (capacitor). [ of transistor 11a] After transistor 11c surely turns off to the timing from 
which the scanning line changes by controlling each other threshold by making transistor 11c and 
transistor 1 1 d into a different electric conduction form, it enables transistor 1 1d to turn on. 
[0158] However v since it is necessary to control each other threshold correctly in this case, cautions of 
a process are required. In addition, although the circuit described above is realizable with at least four 
transistors, even if it carries out cascade connection of the transistor 11e for Miller effect reduction as 
shown in drawing 2 and the total of a transistor becomes four or more so that more exact timing may 
control or mention later, the principle of operation is the same. Thus, by considering as the configuration 
which added transistor 1 1e, the current programmed through transistor 11c can pass now with a more 
sufficient precision to EL element 15. 

[0159] In the configuration of drawing 1 , it is still more desirable that the current value Ids in the 
saturation region of 1st transistor 11a satisfies the conditions of a bottom type. In addition, in a bottom 
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type f the value of lambda satisfies or less 0.06 0.01 or more conditions between the adjoining pixels. 
[0160] 

lds=kx(Vgs-Vth) 2 (1+ Vdsxlambda) 

In this invention, although the operating range of transistor 11a is limited to a saturation region, 
generally, it separates from the transistor characteristics in a saturation region from an ideal property, 
and they are influenced of the electrical potential difference between sow sault drains. This 
effectiveness is called Miller effect. 

[0161] The case where the shift of the threshold set to each transistor 11a in the adjoining pixel deltaVt 
occurs is considered. In this case, the current value memorized is the same. deltaL, then abbreviation 
delta Vxlambda are equivalent to a gap of the current value of EL element 15 by changing the threshold 
of transistor 1 1 a in the shift of a threshold. Therefore, it turns out that lambda must be below 0.01 xx/y 
noting that y (V) is permitted between the pixels which adjoin the permissible dose of a shift of a 
threshold, in order to suppress a gap of a current below to x (%). 

[0162] This allowed value changes with the brightness of application. If the amount of fluctuation has 2% 
or more of brightness in the brightness field to 100-cd/m2 to 1000 cd/m2, human being will recognize 
the changed boundary line. Therefore, it is required for the amount of fluctuation of brightness (the 
amount of currents) to be less than 2%. When brightness is higher than 100 cd/m2, the brightness 
variation of the adjoining pixel becomes 2% or more. When using EL display device of this invention as a 
display for personal digital assistants, the demand brightness is about [ 100cds //m ] two. When the 
pixel configuration of drawing 1 was actually made as an experiment and fluctuation of a threshold was 
measured, in transistor 11a of the adjoining pixel, it turned out that the maximum of fluctuation of a 
threshold is 0.3V. Therefore, in order to suppress fluctuation of brightness within 2%, lambda must be 
0.06 or less. However, it is not necessary to carry out to 0.01 or less. It is because human being cannot 
recognize change. Moreover, in order to attain the variation in this threshold, it is necessary to enlarge 
transistor size enough, and it is unreal. 

[0163] Moreover, it is desirable to constitute so that the current value Ids in the saturation region of 1st 
transistor 11a may satisfy a bottom type. In addition, it may be 1% or more 5% or less between the pixels 
which fluctuation of lambda adjoins. 
[0164] 

lds=kx(Vgs-Vth) 2 (1+ Vdsxlambda) 

If lambda of the above-mentioned formula has fluctuation even when fluctuation of a threshold does not 
exist even if between the adjoining pixels, the current value which flows EL will be changed. In order to 
suppress fluctuation within **2%, fluctuation of lambda must be suppressed to **5%. However, it is not 
necessary to make it to 1% or less. It is because human being cannot recognize change. Moreover, in 
order to attain 1% or less, it is necessary to enlarge transistor size fairly, and it is unreal. 
[0165] Moreover, according to an experiment, an array prototype, and examination, it is desirable that 
the channel length of 1st transistor 11a sets to 10 micrometers or more 200 micrometers or less. It is 
desirable that the channel length of 1st transistor 11a sets to 15 micrometers or more 150 micrometers 
or less still more preferably. This is considered to be because for electric field to be eased and for the 
kink effectiveness to be suppressed low when the channel length L is lengthened, and the grain 

boundaries included in a channel increase in number. — . — - - — ----- — 

[0166] Moreover, the transistor 11 which constitutes a pixel is formed with the polish recon transistor 
formed by the laser recrystallization approach (laser annealing), and it is desirable that the direction of 
the channel in all transistors is the same direction to the direction of radiation of laser. Moreover, as for 
laser, it is desirable to scan the same part twice or more and to form the semi-conductor film. 
[0167] The purpose of invention of this patent proposes the circuitry to which dispersion in transistor 
characteristics does not affect a display, and four or more transistors are [ therefore ] required for it. If 
the property of four transistors does not gather when these transistor characteristics determine a 
circuit constant, it is difficult to ask for a suitable circuit constant. To the direction of a major axis of 
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laser radiation, by the case where the direction of a channel is level, and the case of being perpendicular, 
the threshold and mobility of transistor characteristics differ from each other, and are formed. In 
addition, extent of dispersion is the same in both cases. Horizontally, if perpendicular, the average of 
****** of mobility and a threshold differs. Therefore, the more nearly same one of the direction of a 
channel of all the transistors that constitute a pixel is desirable. 

[0168] Moreover, when Cs and the OFF state current value of 2nd transistor 11b are set to loff for the 

capacity value of storage capacitance 19, it is desirable to satisfy a degree type. 

[0169] 3 < — Cs/Ioff < — 24 — it is desirable to satisfy a degree type still more preferably. 

[0170] 6 < — Cs/Ioff < — By setting the OFF state current of 18 transistor 1 1b to 5 or less pAs, it is 

possible to stop the current value change which flows EL to 2% or less. This is because the charge 

stored between the gate-sources (both ends of a capacitor) in the electrical-potential-difference 

condition of not writing in cannot be held between 1 fields, when leakage current increases. Therefore, if 

the capacity for are recording of a capacitor 19 is large, the permissible dose of the OFF state current 

will also become large. Fluctuation of the current value between contiguity pixels can be suppressed to 

2% or less by filling said formula. 

[0171] Moreover, it is desirable for the transistor which constitutes an active matrix to be constituted 
by the p-ch polish recon thin film transistor, and to consider as the multi-gate structure where 
transistor 1 1b is more than the dual gate. In order that transistor 11b may act as a switch between the 
source-drains of transistor 11a, the property that an ON/OFF ratio is high as much as possible is 
required. The high property of an ON/OFF ratio is realizable by making structure of the gate of 
transistor 11b into the multi-gate structure beyond dual gate structure. 

[0172] Moreover, the transistor which constitutes an active matrix consists of polish recon thin film 
transistors, and it is desirable to make x (channel width W) (channel length L) of each transistor or less 
[ 54-micrometer ] into two. (Channel width W) x (channel length L) and the variation of transistor 
characteristics have correlation. The cause of dispersion in transistor characteristics has a large thing 
resulting from dispersion in the energy by the exposure of laser etc., therefore in order to absorb this, it 
is desirable. [ of the structure which contains many exposure pitches (generally about ten micrometers) 
of laser by the inside of a channel as much as possible ] By making x (channel width W) (channel length 
L) of each transistor or less [ 54-micrometer ] into two, there is no dispersion resulting from laser 
radiation, and the thin film transistor to which the property was equal can be obtained. In addition, if 
transistor size becomes small too much, property dispersion by area will occur. Therefore, it is made for 
x (channel width W) (channel length L) of each transistor to become two or more [ 9-micrometer ]. In 
addition, x (channel width W) (channel length L) of each transistor has still more preferably desirable 16- 
micrometer or more 2 thing it is made to become two or less. [ 45 micrometer ] 

[0173] Moreover, things are [ making it mobility fluctuation of 1st transistor 1 1a in the adjoining unit 
pixel be 20% or less ] desirable. When mobility runs short, by the time the charge capacity of a switching 
transistor deteriorates and it passes a current value required in time amount, capacity between the 
gate-sources of M1 cannot be charged. Therefore, dispersion in the brightness between pixels can be 
made below into ****** by suppressing dispersion in migration within 20%. 

[0174] Although the pixel configuration explained the above explanation as a configuration of drawing 1 , 
it can apply -the ^bove matter- to other pixel configurations.- Hereafter, as the example, the pixel 
configuration of drawing 38 constitutes and actuation is explained. 

[0175] When setting up the current passed to EL element 15, the electrical potential difference between 
the GETO sources which produces the signal current passed to transistor 11a in transistor 11a as a 
result of [ its ] Iw is set to Vgs. Since between the gate drains of transistor 11a has connected too 
hastily by transistor 1 1d at the time of writing, transistor 11a operates in a saturation region. Therefore, 
Iw is given by the following formulas. 
[0176] 

Iw=mu 1 and Cox1-(W1/L1)/2(Vgs-Vth1) 2 — (1) 
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Here, Cox is the gate capacitance per unit area, and is given by Cox=epsilon 0 and epsilonr/d. In the 
mobility of a carrier, and W, as for vacuous mobility and epsilonr, channel width and L show channel 
length, epsilon 0 shows [ the threshold and mu whose Vth is a transistor ] the specific inductive 
capacity of gate dielectric film, and d is the thickness of gate dielectric film. Current level will be 
controlled by transistor 1b by which Idd is connected to EL element 15 and a serial if the current which 
flows to EL element 15 is set to Idd. In this invention, since the electrical potential difference between 
the GETO sources is in agreement with Vgs of (1) type, if it assumes that transistor 1b operates in a 
saturation region, the following formulas will be realized. 
Idrv=mu 2 and Cox2-(W2/L2)/2(Vgs-Vth2) 2 — (2) 

Generally conditions for the thin film transistor (transistor) of an insulated-gate electric field effect mold 
to operate in a saturation region are given by the following formulas by making Vds into the electrical 
potential difference between the drain sources. 
[0177] 

| Vds|>|Vgs-Vth| — (3) 

Here, since it is approached and formed in the interior of a small pixel, transistor 11a and transistor 11b 
are profile mu1=mu2 and Cox1=Cox2, and unless especially creativity is put, they are considered to be 
Vth1=Vth2. Then, the following formulas are easily drawn from (1) type and (2) types at this time. 
[0178] 

Idrv/Iw=(W2/L2)/(W1/L1) — (4) 

Although it is common in (1) type and (2) types that the value of mu, Cox, and Vth itself varies for every 
pixel, every product, and every manufacture lot as for the point which it should be careful of here, since 
(4) types do not contain these parameters, I hear that it is not dependent on these dispersion, and there 
is a value of Idrv/Iw. 

[0179] If it designs with W1=W2 and L1=L2, Idrv/lw=1, i.e., Iw and Idrv, will become the same value. That 
is, it is not based on property dispersion of a transistor, but since the drive current Idd which flows to 
EL element 1 5 becomes the same as that of the signal current Iw correctly, it can control the 
luminescence brightness of EL element 15 correctly as a result. 

[0180] As mentioned above, since Vth1 of transistor 11a for a drive and Vth2 of transistor 11b for a 
drive are fundamentally the same, if the signal level of cut-off level is impressed to the gate in both 
common each transistor potential, transistor 11a and transistor 11b must be in non-switch-on. However, 
Vth2 may become low rather than Vth 1 according to factors, such as dispersion in a parameter, also 
within a pixel in fact At this time, since the leakage current of subthreshold level flows to transistor 11b 
for a drive, EL element 15 presents fine luminescence. The contrast of a screen falls by this fine 
luminescence, and a display property is spoiled. 

[0181] Especially in this invention, it is set as the appearance to which the threshold voltage Vth2 of 
transistor 1 1b for a drive does not become lower than the threshold voltage Vth1 of transistor 11a for a 
drive which corresponds within a pixel. For example, even if it makes gate length L2 of transistor 11b 
longer than the gate length L1 of transistor 11a and changes the process parameter of these thin film 
transistors, it is made for Vth2 not to become lower than Vth1. It is possible for this to control very 
small current leak. The above matter is applied also to transistor 11a of drawing 1 , and transistor 1 1 d 

relation.-, — - — - -■ - 

[0182] Transistor 1 1for drive a to which the signal current flows as shown in drawing 38 , Others [ b / 
which controls the drive current which flows to the light emitting device which consists of EL element 
15 grade / transistor 11for drive ], Transistor 11 for taking in c which connects or intercepts a pixel 
circuit and data-line data by control of the gate signal line 17a1, Transistor 11d for a switch which 
writes in by control of the gate signal line 17a2, and short-circuits the gate drain of transistor 11a 
during a period, It consists of capacity C19 for writing in the electrical potential difference between the 
gate-sources of transistor 11a, and holding after termination, EL element 15 as a light emitting device, 
etc. 
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[0183] Although Transistors 11c and 1 1 d are constituted from drawing 38 and the transistor of N- 
channel MOS (NMOS) and others is constituted from a P channel MOS (PMOS), this needs to be an 
example and does not necessarily need to be this passage. Although the terminal of one of these is 
connected to the gate of transistor 11a and the other-end child is connected to Vdd (power-source 
potential), the fixed potential of not only Vdd but arbitration is sufficient as capacity C. The cathode 
(cathode) of EL element 15 is connected to touch-down potential. Therefore, it cannot be 
overemphasized that the above matter is applied to drawing 1 etc. 

[0184] The terminal voltage of EL element 15 changes also with temperature. Usually, it becomes low as 
it is high and temperature becomes high, when temperature is low. This inclination has the relation of a 
linear. Therefore, it is desirable to adjust a Vdd electrical potential difference by the outside 
temperature (temperature which is EL element 15 correctly). A temperature sensor detects an outside 
temperature, feedback of the Vdd electrical-potential-difference generating section or Vk electrical- 
potential-difference generating section is applied, and a Vdd electrical potential difference or Vk 
electrical potential difference is changed. A Vdd electrical potential difference etc. is Centigrade 10- 
degree C change, and it is desirable to make it change 8% or less 2% or more. It is desirable to consider 
as 6% or less 3% or more especially. 

[0185] In addition, as for Vdd electrical potential differences, such as drawing 1 , it is desirable to make 
it lower than the OFF state voltage (a transistor is P channel o'clock) of transistor 11b. Specifically, Vgh 
(OFF state voltage of the gate) should be made higher than Vdd-0.5(V) at least. When lower than this, 
off leak of a transistor occurs and the shot nonuniformity of laser annealing comes to be conspicuous. 
Moreover, it should be made lower than Vdd+4(V). If too high, the amount of off leaks will increase 
conversely. 

[0186] Therefore, in the OFF state voltage (electrical-potential-difference side near [ in drawing 1 ] Vgh, 
i.e., supply voltage) of the gate, supply voltage ( drawing 1 Vdd) should also carry out the twist below +4 
(V) more than -0.5 (V). Supply voltage ( drawing 1 Vdd) should also make the twist still more desirable 
below +2 (V) more than 0 (V). That is, it is made for the OFF state voltage of the transistor impressed 
to a gate signal line to become sufficiently off. When a transistor is N channel, Vgl serves as OFF state 
voltage. Therefore, it is made for Vgl to serve as range below 0.5 (V) more than -4 (V) to a GND 
electrical potential difference. The thing below 0 (V) to do for the range is [ more than -2 (V) ] still more 
preferably desirable. 

[0187] It cannot be overemphasized that it is not limited to this although the above matter describes 
the pixel configuration of the current program of drawing 1 , and it can apply also to the pixel 
configuration of an electrical-potential-difference program. In addition, as for Vt offset cancellation of 
an electrical-potential-difference program, it is desirable to compensate every R, G, and B according to 
an individual. 

[0188] The drive current which transistor 11b for a drive accepts in the gate the voltage level held at 
the capacitor 19, and has the current level according to it is passed to EL element 15 through a channel. 
The gate of transistor transistor 11a and the gate of transistor transistor 11b are connected directly, 
and he constitutes current Miller circuit, and is trying for the current level of the signal current Iw and 
the current level of a drive current to serve as proportionality. 

[01 89] Transistor -1-1 b operates in a saturation region, ^and passes the drive current according to the 
difference of the voltage level and threshold voltage which were impressed to the gate to EL element 15. 
[0190] Transistor 11b is set as the appearance to which the threshold voltage does not become lower 
than the threshold voltage of transistor 11a which corresponds within a pixel. Specifically, transistor 1 1b 
is set as the appearance to which the gate length does not become shorter than the gate length of 
transistor 11a. Or transistor 11b may be set up so that the gate dielectric film may not become thinner 
than the gate dielectric film of transistor 11a which corresponds within a pixel. 

[0191] Or transistor 11b may adjust the high impurity concentration injected into the channel, and may 
set it as the appearance to which threshold voltage does not become lower than the threshold voltage 
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of transistor 11a which corresponds within a pixel. As for transistor 11a and transistor 11b, both should 
be turned off, if the signal level of cut-off level is impressed to the gate of the transistor by which 
common connection was made when it sets up temporarily so that the threshold voltage of transistor 
11a and transistor 11b may become the same. However, dispersion in a process parameter is also in a 
pixel slightly in fact, and the threshold voltage of transistor 11b may become low from the threshold 
voltage of transistor 11a. 

[0192] At this time, since the feeble current of subthreshold level flows to transistor 1 1b for a drive also 
with the signal level below cut-off level, EL element 15 fine-emits light and the contrast fall of a screen 
appears. Then, gate length of transistor 11b is made longer than the gate length of transistor 11a. Even 
if it changes the process parameter of a transistor 1 1 within a pixel, it is made for the threshold voltage 
of transistor 11b not to become lower than the threshold voltage of transistor 1 1a by this. 
[0193] In the comparatively short short-channel-effect field A, Vth goes up [ gate length L ] with the 
increment in gate length L On the other hand, in the comparatively big control field B, gate length L is 
not concerned with gate length L, but Vth's is almost fixed. Gate length of transistor 1 1b is made longer 
than the gate length of transistor 11a using this property. For example, when the gate length of 
transistor 11a is 7 micrometers, gate length of transistor 11b is set to about 10 micrometers. 
[0194] While the gate length of transistor 11a belongs to the short-channel-effect field A, the gate 
length of transistor 11b may be made to belong to the control field B. Thereby, while being able to 
control the short channel effect in transistor 11b, the threshold voltage reduction by fluctuation of a 
process parameter can be controlled. By the above, the leakage current of the subthreshold level which 
flows to transistor 11b can be controlled, fine luminescence of EL element 15 can be suppressed, and it 
can contribute to a contrast improvement 

[0195] Thus, direct current voltage was impressed to the EL display device 15 explained by produced 
drawing 1 , drawing 2 , drawing 38 R> 8, etc., and 10mA /was made to carry out a continuation drive with 
the fixed current density of 2 cm. EL structure is 7.0V. Luminescence of the green (luminescence 
maximum wave length lambdamax =460nm) of 200 cd/cm2 has been checked. A blue light-emitting part 
is brightness 100 cd/cm2. For a color coordinate, x= 0.129, y= 0.105, and a green light-emitting part are 
brightness 200 cd/cm2. For a color coordinate, x= 0.340, y= 0.625, and a red light-emitting part are 
brightness 100 cd/cm2. The color coordinate was acquired for the luminescent color of x= 0.649 and y= 
0.338. In a full color organic electroluminescence display panel, improvement in a numerical aperture 
becomes an important development technical problem. It is for the use effectiveness of light increasing, 
if a numerical aperture is raised, and leading to a raise in brightness, or reinforcement. What is 
necessary is just to make small area of the transistor which interrupts the light from an organic 
electroluminescence layer, in order to raise a numerical aperture. A low-temperature polycrystal Si- 
transistor has one 10 to 100 times the engine performance of this as compared with an amorphous 
silicon, and since the serviceability of a current is high, it can make magnitude of a transistor very small. 
Therefore, it is desirable to produce a pixel transistor and a circumference drive circuit with a low- 
temperature polish recon technique in an organic electroluminescence display panel. Of course, although 
you may form with an amorphous silicon technique, a pixel numerical aperture will become quite small. 
[0196] By forming drive circuits, such as the gate driver circuit 12 or the source driver circuit 14, on a 

.... glass substrate 71 v the resistance which becomes a problem especially with the organic - 

electroluminescence display panel of a current drive can be lowered. Connection resistance of TCP is 
lost, and also the outgoing line from an electrode becomes short 2-3mm compared with the case of TCP 
connection, and wiring resistance becomes small. Furthermore, suppose that there is an advantage 
whose process for TCP connection is lost that ingredient cost falls. 

[0197] Next, EL display panel or EL display of this invention is explained. Drawing 6 is an explanatory 
view centering on the circuit of EL display. The pixel 16 is arranged or formed in the shape of a matrix. 
The source driver circuit 14 which outputs the current which performs the current program of each 
pixel to each pixel 16 is connected. The current Miller circuit corresponding to the number of bits of a 
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video signal in the output stage of the source driver circuit 14 is formed (it explains later). For example, 
if it is 64 gradation, 63 current Miller circuits are formed in each source signal line, and it is constituted 
by choosing the number of such current Miller circuits so that a desired current can be impressed to 
the source signal line 18. 

[0198] In addition, the minimum output current of one current Miller circuit is set to more than 
10nA50nA. Especially the minimum output current of current Miller circuit is good to make it more than 
15nA35nA. It is for securing the precision of the transistor which constitutes the current Miller circuit in 
a driver IC 1 4. 

[0199] Moreover, the precharge which emits or charges the charge of the source signal line 18 
compulsorily, or a discharge circuit is built in. As for the electrical-potential-difference (current) output 
value of the precharge which emits or charges the charge of the source signal line 18 compulsorily, or a 
discharge circuit, it is desirable to constitute so that it can set up independently by R, G, and B. the 
threshold of EL element 15 — RGB — things — since — it is . 

[0200] It cannot be overemphasized that the pixel configuration explained above, an array configuration, 
a panel configuration, etc. are applied to the configuration and approach which are explained below, and 
equipment. Moreover, it cannot be overemphasized that the pixel configuration which already explained 
the configuration and approach which are explained below, and equipment, an array configuration, a panel 
configuration, etc. are applied. It is known that an organic EL device has a big temperature dependence 
property (****). In order to adjust this **, especially luminescence brightness change to depend, 
nonlinear components, such as a thermistor to which the output current is changed, or posistor, are 
added to current Miller circuit, and reference current is created in analog by adjusting **, especially 
change to depend with said thermistor etc. 

[0201] In this case, since it is uniquely determined by EL ingredient to choose, a microcomputer etc. 
does not have to carry out software control in many cases. That is, you may fix to a fixed shift amount 
etc. with a liquid crystal ingredient. It is important that **** changes with luminescent color ingredients, 
and it is the point that it is necessary to perform optimal **** compensation to every luminescent color 
(R, G, B). 

[0202] It is necessary to carry out **** of each EL element of R, G, and B within fixed limits. It cannot 
be overemphasized that it is desirable that there is nothing as for **** of EL element 15 of R, G, and B. 
at least — the **** direction of R, G, and B — the same direction — or it is made not to change 
Moreover, change is change of 10 degrees G of each color Centigrade, and it is desirable to make it 
change 8% or less 2% or more. It is desirable to consider as 6% or less 3% or more especially. Moreover, a 
microcomputer may perform **** compensation. The temperature of EL display panel is measured with 
a temperature sensor, and it is made to change with the measured temperature with a microcomputer 
(not shown) etc. Moreover, you may control to change reference current etc. automatically by 
microcomputer control etc. at the time of a change, and to be able to display a specific menu display. 
Moreover, it can constitute so that it can change using a mouse etc. Moreover, you may constitute so 
that it can change by using the display screen of EL indicating equipment as a touch panel, and 
displaying a menu, and pressing down a specific part. 

[0203] In this invention, a source driver is formed with a semi-conductor silicon chip, and is connected 
with the terminal of the source signal line 18 of a substrate 7-1 with the glass technique. on chip (COG). 
As for wiring of signal lines, such as the source signal line 18, metal wiring of chromium, aluminum, silver, 
etc. is used. It is because wiring of low resistance is obtained by thin wiring width of face. Wiring is the 
ingredient which constitutes the reflective film of a pixel, when a pixel is a reflective mold, and forming in 
the reflective film and coincidence is desirable. It is because it can carry out simple [ of the process ]. 
[0204] This invention is good also as a configuration which does not limit to a COG technique, loaded 
the above-mentioned source driver IC 14 etc. into the chip-on film (COF) technique, and was connected 
with the signal line of a display panel. Moreover, Drive IC produces a power source IC 82 separately, and 
is good also as 3 chip configurations. 
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[0205] Moreover, a JCF tape may be used. The film for TCF tapes can carry out thermocompression 
bonding of a polyimide film and the copper (Cu) foil, without using adhesives. In addition to this, there 
are a method which carries out cast molding of the polyimide which dissolved on Cu foil in piles, and a 
method which attaches Cu by plating or vacuum evaporation© on the metal membrane which formed by 
sputtering on the polyimide film in the film for the TCP tapes which attach Cu to a polyimide film, 
without using adhesives. Although these any are sufficient, the approach using the TCP tape which 
attaches Cu to a polyimide film, without using adhesives is the most desirable. It corresponds to the lead 
pitch of 30 micrometers or less with Cu beam laminate not using adhesives. Since the approach of 
forming Cu layer by plating or vacuum evaporationo among Cu beam laminates not using adhesives is 
suitable for thin shape-ization of Cu layer, it is advantageous to detailed-izing of a lead pitch. 
[0206] On the other hand, the gate driver circuit 12 is formed with the low—temperature polish recon 
technique. That is, it forms in the same process as the transistor of a pixel. As compared with the 
source driver circuit 14, internal structure is easy for this and it is because clock frequency is also low. 
Therefore, even if it forms with a low-temperature polysilicon technique, it can form easily, and narrow 
picture frame-ization can be realized. Of course, it cannot be overemphasized that a gate driver 12 may 
be formed with a silicon chip, and you may mount on a substrate 71 using a COG technique etc. 
Moreover, switching elements, such as a pixel transistor, a gate driver, etc. may be formed with an 
elevated-temperature polish recon technique, and may be formed with an organic material (organic 
transistor). 

[0207] A gate driver 12 contains shift-register-circuit 61a for gate signal line 17a, and shift-register- 
circuit 61b for gate signal line 17b. Each shift register circuit 61 is controlled by the clock signal (CLKxP, 
CLKxN) of a non-inverter and a negative phase, and the start pulse (STx). In addition, it is desirable to 
add the enabling (ENABL) signal which controls the output of a gate signal line and un-outputting, and 
the up-and-down (UPDWM) signal which carries out the vertical inversion of the shift direction. It is 
desirable to prepare the output terminal which otherwise checks for a start pulse to be shifted to a shift 
register, and to be outputted. In addition, the shift timing of a shift register is controlled by the control 
signal from control IC 81. Moreover, the level shift circuit which performs the level shift of external data 
is built in. Moreover, an inspection circuit is built in. 

[0208] Since the buffer capacity of a shift register circuit 61 is small, the gate signal line 17 cannot be 
driven directly. Therefore, between the output gates 63 which drive the output and the gate signal line 
17 of a shift register circuit 61, at least two or more inverter circuits 62 are formed. 
[0209] It is also the same as when forming the source driver 14 directly on a substrate 71 with 
polysilicon techniques, such as low— temperature polysilicon, and two or more inverter circuits are 
formed between the gate of analog switches, such as the transfer gate which drives the source signal 
line 18, and the shift register of the source driver circuit 14. The following matters (the output of a shift 
register and the output stage (matter about the inverter circuit arranged among output stages, such as 
the output gate or the transfer gate) which drives a signal line are matters common to a source drive 
and a gate drive circuit.) 

[0210] For example, although it illustrated in drawing 6 as the output of the source driver 14 was 
connected to the direct source signal line 18, in fact, a multistage inverter circuit is connected and, as 
for the output of the shift register-of a source driver, the output of an inverter is connected to the gate 
of analog switches, such as the transfer gate. 

[0211] An inverter circuit 62 consists of an MOS transistor of P channels, and an MOS transistor of N 
channel. As explained also in advance, the inverter circuit 62 is connected to the outgoing end of the 
shift register circuit 61 of the gate driver circuit 12 multistage, and the final output is connected to the 
output gate circuit 63. In addition, an inverter circuit 62 may consist of only P channels. However, you 
may constitute not as an inverter but as a mere gate circuit in this case. 

[0212] Drawing 8 is the signal of the display of this invention, the block diagram of supply of an electrical 
potential difference, or the block diagram of a display. The signals (power-source wiring, data wiring, 
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etc.) supplied to source driver circuit 14a are supplied through the flexible substrate 84 from Cong and a 
roll IC 81. 

[0213] At drawing 8 , it is made to generate in Control IC, and by the source driver 14, after the control 
signal of a gate driver 12 performs a level shift, it is once impressed to a gate driver 12. Since the driver 
voltages of the source driver 14 are 4-8 (V), they can change the control signal of the 3.3 (V) amplitude 
outputted from control IC 81 into 5 (V) amplitude which can receive a gate driver 12. 
[0214] It is desirable to give an image memory in the source driver 14. The image data of an image 
memory may carry out memory of the data after performing error diffusion process or dithering. By 
performing error diffusion process, dithering, etc., 260,000 color specification data can be changed into 
4096 colors etc., and capacity of an image memory can be made small. The error diffusion controller 81 
can perform error diffusion process etc. Moreover, after performing dithering, error diffusion process 
may be performed further. The above matter is applied also to reverse error diffusion process. 
[0215] In addition, although 14 was indicated to be a source driver in drawing 8 etc., not only a mere 
driver but a power circuit, a buffer circuit (circuits, such as a shift register, are included), a data- 
conversion circuit, a latch circuit, a command decoder, a shift circuit, an address translation circuit, an 
image memory, etc. may be made to build in. In addition, even if it is in the configuration explained by 
drawing 8 etc., it cannot be overemphasized that the three-side free configuration explained by drawing 
9 etc. or a configuration, a drive method, etc. are applicable. 

[0216] When using a display panel for information displays, such as a cellular phone, it is desirable to 
mount the source driver (circuit) IC 14 and a gate driver (circuit) IC 12 in one side of a display panel, as 
shown in drawing 9 (formation) (the gestalt which mounts a driver IC (circuit) in one side still in this way 
(formation) is called a three-side free configuration (structure).). Conventionally, the gate driver IC 12 
was mounted X side of a viewing area, and the source driver IC 14 was mounted in Y sides. It is because 
it is easy to design so that the center line of Screen 50 may take the lead in an indicating equipment, 
and mounting of a driver IC also becomes easy. In addition, a gate driver circuit may be produced with a 
configuration free three sides with elevated-temperature polish recon or a low-^temperature polish recon 
technique (that is, at least one side is directly formed in a substrate 71 with a polish recon technique 
among the source driver circuit 14 of drawing 9 , and the gate driver circuit 12). 

[0217] In addition, with a three-side free configuration, not only the configuration that loaded or formed 
direct IC in the substrate 71 but the configuration which stuck the films (TCP, TAB technique, etc.) 
furnished with the source driver (circuit) IC 14, a gate driver (circuit) IC 12, etc. on one side (or about 
one side) of a substrate 71 is included. That is, all similar to the configuration, the arrangement,' or it by 
which IC is not mounted or attached in two sides are meant. 

[0218] If the gate driver circuit 12 is arranged beside the source driver circuit 14 like drawing 9 , it is 
necessary to form the gate signal line 17 along the side C, and to form it to the screen-display field 50. 
[0219] In addition, the part illustrated as the thick continuous line in drawing 9 etc. shows the part which 
the gate signal line 17 arranged in parallel and formed. Therefore, the gate signal line 17 for a number of 
a scan signal line arranges in parallel the part (bottom of screen) of b, it is formed, and, as for the part 
(screen upper part) of a, one gate signal line 17 is formed. 

[0220] The pitch of the gate signal line 17 formed C side is set to 5 micrometers or more 12 
. micrometers or less. In less than 5 micrometers^ a noise will ride on a contiguity gate signal line under 
the effect of parasitic capacitance. According to the experiment, the effect of parasitic capacitance 
occurs notably in 7micro or less. In less than 5 more micrometers, image noises, such as the shape of a 
beat, occur violently in a display screen. It is difficult for especially generating of a noise to differ by 
right and left of a screen, and to reduce image noises, such as the shape of this beat. Moreover, if 12 
micrometers of reduction are exceeded, the frame width of face D of a display panel becomes large too 
much and is not practical. 

[0221] In order to reduce the above-mentioned image noise, it can decrease by arranging the Grant 
pattern (electric conduction pattern set as the fixed electrical potential difference by a voltage clamp or 
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the potential stabilized as a whole) in the lower layer or the upper layer of a part in which the gate signal 
line 17 was formed. Moreover, what is necessary is just to arrange the shielding plate (shielding foil 
(electric conduction pattern set as the fixed electrical potential difference by a voltage clamp or the 
potential stabilized as a whole)) formed separately on the gate signal line 17. 

[0222] Although the gate signal line 17 of C side of drawing 9 may be formed with an ITO electrode, in 
order to form low resistance, it is desirable to carry out the laminating of ITO and the metal thin film, 
and to form them. Moreover, forming by the metal membrane is desirable. When carrying out a laminating 
to [TO, the titanium film is formed on ITO and the alloy thin film of aluminum or aluminum, and 
molybdenum is formed on it. Or the chromium film is formed on ITO. In the case of a metal membrane, it 
forms with an aluminum thin film and a chromium thin film. The above matter is the same in other 
examples of this invention. 

[0223] In addition, in drawing 9 etc., although [ the gate signal line 17 etc. ] arranged in one side of a 
viewing area, it may not be limited to this, and it may be arranged to both. For example, gate signal line 
17a may be arranged on the right-hand side of a viewing area 50 (formation), and gate signal line 17b 
may be arranged on the left-hand side of a viewing area 50 (formation). The above matter is the same in 
other examples. 

[0224] Moreover, the source driver IC 14 and a gate driver IC 12 may be formed into 1 chip. If 1 chip is 
formed, mounting of IC chip to a display panel can be managed with one piece. Therefore, mounting cost 
can also be reduced. Moreover, the various electrical potential differences used within 1 chip driver IC 
can also be generated in coincidence. 

[0225] In addition, it cannot be overemphasized that the source driver IC 14 and a gate driver IC 12 may 
be produced with semi-conductor wafers, such as silicon, it may not limit to this although mounted in a 
display panel, and you may form in a display panel 82 directly with a low-temperature polish recon 
technique and an elevated-temperature polish recon technique. 

[0226] With the configuration illustrated by drawing 1 etc., it connects with Vdd potential through 
transistor 11a of EL element 15. However, there is a problem that the driver voltages of the organic 
electroluminescence which constitutes each color differ, for example, green, although the terminal 
voltage of an EL element is 5 (V) in blue (B) when the current per [ 0.01 ] unit square centimeter (A) is 
passed — in (G) and red (R), it is 9 (V). That is, terminal voltage differs by B, G, and R. Therefore, in B, 
G, and R, the source-drain electrical potential differences (SD electrical potential difference) of 
transistor 11a to hold differ. Therefore, the off leakage current between source— drain electrical potential 
differences (SD electrical potential difference) of a transistor will differ in each color. If off leakage 
current occurs and off leak properties differ in each color, it will become about the complicated display 
condition which a flicker generates after color balance has shifted that correlate with the luminescent 
color and a gamma property shifts. 

[0227] Since this technical problem is coped with, it constitutes so that the potential of one cathode 
electrode may be changed with the potential of the cathode electrode of other colors among R, G, and B 
color at least. Or it constitutes so that the potential of one Vdd may be changed with the potential of 
Vdd of other colors among R, G, and B color. 

[0228] It cannot be overemphasized that it is desirable to make it in agreement as much as possible as 
for- the terminal voltage of EL element 45 of fR, G, and B; At least, white peak brightness- is displayed, 
and in the or more 6000K9000K or less range, a color temperature needs to carry out an ingredient or 
structure selection so that the terminal voltage of the EL element of R, G, and B may become below 10 
(V). moreover, ** of R, G, and B — it is necessary to **** the difference of the greatest terminal 
voltage of an EL element, and the minimum terminal voltage within 2.5 (V) inside It is necessary to carry 
out to below 1.5 (V) still more preferably. In addition, in the above example, although the color was set 
to RGB, it is not limited to this. This is explained later. 

[0229] Moreover, color nonuniformity also needs to be amended. This is generated by the variation in 
thickness, and the variation of a property in order to distinguish EL ingredient of each color by different 
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color with. In order to amend this, white raster display is performed by 30% or 70% of brightness, and the 
field internal division cloth of each color in a viewing area 50 is measured. Field internal division cloth is 
measured by a unit of one point to at least 30 pixels. This measurement data is saved on the table 
which consists of memory, and this saved data is used, and it constitutes so that input image data may 
be amended and it may display on the display screen 50. 

[0230] In addition, although a pixel is made into the three primary colors of R, G, and B, it may not be 
limited to this, and cyanogen, yellow, and three colors of MAZENDA are sufficient as it. Moreover, two 
colors of B and yellow are sufficient. Of course, monochrome is sufficient Moreover, R, G, B, cyanogen, 
yellow, and six colors of MAZENDA are sufficient. R, G, B, cyanogen, and five colors of MAZENDA are 
sufficient. The color reproduction range expands these as a natural color, and they can realize a good 
display. In addition, four colors of R, G, B, and white are sufficient. Moreover seven colors of R, G, B, 
cyanogen, yellow, MAZENDA, black, and white are sufficient, the pixel of white luminescence is formed in 
the viewing-area 50 whole (production), and it is good also as a three-primary-colors display at color 
filters, such as RGB. In this case, what is necessary is to carry out the laminating of the luminescent 
material of each color, and just to form it in EL layer. Moreover, 1 pixel may be distinguished by different 
color with like B and yellow. EL display of this invention is not limited to what performs color display by 
the three primary colors of RGB as mentioned above. 

[0231] There are mainly three methods in colorization of an organic electroluminescence display panel, 
and a color conversion method is one of these. Remaining green and red required for full-color-izing are 
made by color conversion from blue glow that what is necessary is just to form the monolayer of a blue 
chisel as a luminous layer. Therefore, there is an advantage which does not need to distinguish each 
class of RGB by different color with that it is not necessary to prepare the organic electroluminescence 
ingredient of each color of RGB. A color conversion method is distinguished by different color with, and 
it does not have a ********** fall so that it may be a method. EL display panel of this invention etc. is 
applied by any of this method. 

[0232] Moreover, the pixel of white luminescence may be formed in everything but the three primary 
colors. The pixel of white luminescence is realizable by producing from that of carrying out the 
laminating of the structure of R, G, and B luminescence (formation or configuration). 1 set of pixels 
serve as the three primary colors of RGB from pixel 16W of white luminescence. It becomes easy to 
express white peak brightness by forming the pixel of white luminescence, therefore, there is a feeling of 
brightness image display implementation can be carried out. 

[0233] It is desirable that the area of the pixel electrode of each color changes the three primary colors, 
such as RGB, even if it is the case where 1 set of pixels are carried out. Of course, balance of the 
luminous efficiency of each color may be good, and the same area is sufficient as long as balance also 
avoids color purity. However, if the balance of one or more colors is bad, it is desirable to adjust a pixel 
electrode (luminescence area). The electrode surface product of each color should just determine 
current density as criteria. That is, when a color temperature adjusts a white balance in the 9000K or 
less range more than 6000K (kelvin), it is made for the difference of the current density of each color to 
become less than **30%. It is made to become less than **15% still more preferably, for example, 
current density — 100A / square meter, then the three primary colors — each — 70A / square — 
more than meter — 130A-/ square — it is made to become below meter further^— desirable-— the 
three primary colors — each — 85A / square — more than meter — 1 15A / square — it is made to 
become below meter 

[0234] Moreover, it is desirable to arrange in the adjoining pixel line, so that arrangement in three 
primary colors may differ. For example, from the left, if the eventh line is arrangement of R, G, and B, it 
will consider the oddth line as arrangement of B, G, and R. Thus, by arranging, the resolution of the 
direction of slant of an image is improved also with the small number of pixels. Furthermore, pixel 
arrangement may be changed above a 3-pixel line so that the 1st line may be considered as 
arrangement of R, G, B, R, G, and B from the left, the 2nd line may be considered as arrangement of G, 
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B, R, G, B f and R and the 3rd line may be considered as arrangement of B f R, G, B, R, and G. Of course, 
it cannot be overemphasized that color arrangement of pixel arrangement or cyanogen of R t G, and B, 
yellow, MAZENDA, etc. is good also as delta arrangement (arrangement shifted 1/2 pixel). 
[0235] Organic electroluminescence 15 is a self-light emitting device. If the light by this luminescence 
carries out incidence to the transistor as a switching element, a phot conductor phenomena (contest 
the phot) will occur. In contest a phot, the phenomenon whose leak (off leak) in the time of OFF of 
switching elements, such as a transistor, increases by optical pumping is said. 

[0236] In order to cope with this technical problem, in this invention, the lower layer of a gate driver 12 
(depending on the case, it is the source driver 14) and the lower layer light-shielding film of the pixel 
transistor 11 are formed. A light-shielding film is formed with metal thin films, such as chromium, and the 
thickness is set to 50nm or more 150nm or less. If thick [ when thickness is thin, the protection-from- 
light effectiveness is scarce, and ], irregularity will occur and patterning of the upper transistor 11A1 will 
become difficult. 

[0237] The smoothing film which consists of or more 20 an inorganic material 100nm or less is formed 
on a light-shielding film. One electrode of storage capacitance 19 may be formed using the layer of this 
light-shielding film. In this case, as for the smooth film, it is desirable to enlarge capacity value of 
structure storage capacitance thinly as much as possible. Moreover, a light-shielding film may be formed 
with aluminum, the silicon oxide film may be formed on the surface of a light-shielding film using an 
anodic oxidation technique, and this silicon oxide film may be used as a dielectric film of storage 
capacitance 19. On the smoothing film, the pixel electrode of high aperture (HA) structure is formed. 
[0238] The driver circuit 12 etc. should control not only a rear face but penetration of the light from a 
front face. It is because it malfunctions under the effect of contest a phot. Therefore, in this invention, 
when a cathode electrode is a metal membrane, a cathode electrode is formed also in front faces, such 
as a driver 12, and this electrode is used as a light-shielding film. 

[0239] However, if a cathode electrode is formed on a driver 1 2, malfunction of the driver by the electric 
field from this cathode electrode or electric contact of a cathode electrode and a driver circuit may 
occur. In order to cope with this technical problem, in this invention, at least one layer of organic 
electroluminescence film of two or more layers is preferably formed on a driver circuit 12 etc. at the 
organic electroluminescence film formation on a pixel electrode, and coincidence. 
[0240] Fundamentally, since the organic electroluminescence film is an insulating material, between a 
cathode and a driver is isolated by forming the organic electroluminescence film on a driver. Therefore, 
the above-mentioned technical problem is cancelable. 

[0241] If between the terminals of one or more transistors 1 1 of a pixel or a transistor 11, and a signal 
line short-circuit, EL element 15 may always serve as the luminescent spot to turn on. Since this 
luminescent spot is visually conspicuous, it is necessary to sunspot-ize it (astigmatism LGT). To the 
luminescent spot, the applicable pixel 16 is detected, laser light is irradiated at a capacitor 19, and 
between the terminals of a capacitor is short-circuited. Therefore, since it becomes impossible to hold a 
charge to a capacitor 19, transistor 11a cannot pass a current and can carry out it. 
[0242] In addition, the location which irradiates laser light is corresponded to. It is desirable to remove 
the cathode film. It is for preventing that the terminal electrode and cathode film of a capacitor 19 

- short-circuit by laser radiation. - - v 

[0243] The defect of the transistor 11 of a pixel 16 affects a driver IC 14 etc. For example, in drawing 
58 , if the source-drain (SD) short-circuit 582 has occurred in drive transistor 11a, the Vdd electrical 
potential difference of a panel will be impressed to the source driver IC 14. or [ therefore, / that the 
supply voltage of the source driver IC 14 is the same as the supply voltage Vdd of a panel ] — or it is 
desirable to make it high. In addition, as for the reference current used by the source driver IC, it is 
desirable to constitute so that it can adjust by electronic BORIUMU 581. 

[0244] If the SD short-circuit 582 has occurred in transistor 11a, an excessive current will flow to EL 
element 15. That is, EL element 15 will always be in a lighting condition (luminescent spot). The 
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luminescent spot tends to be conspicuous as a defect. For example, in drawing 58 f if source-drain (SD) 
short-circuit of transistor 11a has occurred, it is not concerned with the size of (Gate G) terminal 
potential of transistor 11a f but a current will always flow from a Vdd electrical potential difference to EL 
element 15 (when transistor 1 1 d is ON). Therefore, the luminescent spot comes. 

[0245] On the other hand, when SD short-circuit has occurred in transistor 11a and transistor 11c is an 
ON state, a Vdd electrical potential difference is impressed to the source signal line 18, and a Vdd 
electrical potential difference is impressed to the source driver 14. With [ the supply voltage of the 
source driver 14 ] Vdd [ below ], there is a possibility that the source driver 14 may be destroyed, 
exceeding pressure-proofing. Therefore, as for the supply voltage of the source driver 14, it is desirable 
to carry out more than a Vdd electrical potential difference (electrical potential difference of the one 
where a panel is more expensive). 

[0246] SD short-circuit of transistor 11a etc. does not remain in a point defect, but has a possibility of 
leading the source driver circuit of a panel to destruction, and since the luminescent spot is 
conspicuous, it serves as a defect as a panel. Therefore, it is necessary to cut wiring which connects 
between EL elements 15 with transistor 11a of drawing 58 , and to make the luminescent spot into a 
sunspot defect. It is good for this cutting to cut using optical means, such as laser light In addition, the 
method which is not limited to laser, condenses the light generated from a xenon lamp etc., and cuts 
wiring with this light that condensed is sufficient as an optical means. Moreover, the approach of cutting 
by the sandblasting method (the sand of a particle being sprayed and cut) may be adopted as a cutting 
part. That is, anything may be used as a cutting means. However, the approach using optical means, 
such as laser, is processible into a cutting part by non-contact, and desirable. 

[0247] In addition, as for laser light, it is more desirable than the thing of a continuous method to adopt 
the thing of a pulse oscillation which used the Q switch. Moreover, it is made for two or more laser 
pulses to be irradiated by the cutting part. And as for the pulse separation of laser, it is desirable to 
make it 0.1 or more-msec 100 or less msec. It is desirable to make it especially 10 or less msec more 
than per msec. It is because the melting condition of the processing part by the laser light irradiated 
previously is continuing at this spacing and good cutting or good processing can be carried out 
Moreover, the wavelength of laser light has desirable 1 -micrometer order. An YAG laser is illustrated as 
laser of this wavelength. Of course, other laser may be used. For example, carbon dioxide laser, an 
excimer laser, a neon helium laser, etc. are illustrated. 

[0248] In addition, although the above example carried out to making wiring cut, in order to indicate by 
black, it is not limited to this. For example, the power source Vdd of transistor 11a may correct so that 
it may always be impressed by the gate (G) terminal of transistor 11a, so that it may understand also by 
drawing 1 . For example, if it makes inter-electrode [ of a capacitor 19 / two ] short-circuit, a Vdd 
electrical potential difference will come to be impressed to the gate (G) terminal of transistor 11a. 
Therefore, transistor 1 1a is turned off completely, and can pass and make a current EL element 15. If 
fastidious, since a capacitor electrode can be short-circuited by irradiating laser light at a capacitor 19, 
it is easily realizable. Moreover, in fact, since Vdd wiring is arranged at the lower layer of a pixel 
electrode, the display condition of a pixel is controllable by irradiating laser light at Vdd wiring and a pixel 
electrode (correction). 

[0249] In addition,- making open between SD (channel) of transistor 1 tacan also-be realized. Laser light 
is irradiated simply at transistor 11a, and the channel of transistor 1 1a is made open. Similarly, a 
transistor 1 1d channel may be made open. Of course, since the applicable pixel 16 is not chosen even if 
it opens the channel of transistor 11b, it becomes a black display. 

[0250] In order to indicate the pixel 16 by black, EL element 15 may be degraded. For example, laser 
light is irradiated at the EL layer 15, the EL layer 15 is degraded physically or chemically, and it is made 
not to emit light (regular black display). The EL layer 15 can be heated by the exposure of laser light, 
and it can be made to deteriorate easily. Moreover, if an excimer laser is used, chemical change of the 
EL film 15 can be performed easily. 
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[0251] In addition, although the above example illustrated the pixel configuration illustrated to drawing 1 , 
this invention is not limited to this, [t cannot be overemphasized that it is applicable even if it is the 
pixel configuration of the electrical-potential-difference drive illustrated by pixel configurations of other 
current drives, such as a current mirror, or drawing 62 , drawing 51 , etc. to use laser light and to make 
wiring or an electrode open or short-circuit. 

[0252] When it is the structure (it is upper ejection to take out light from Shimo drawing and EL film 
vacuum evaporationo side for taking out light from a glass substrate 71 side) of the Mitsukami ejection 
which considers a pixel electrode as a reflective type and uses a common electrode as transparent 
electrodes (ITO, IZO, etc.) when a cathode (or anode) electrode is a transparent electrode, the sheet 
resistance of a transparent electrode poses a problem. Although a transparent electrode is high 
resistance, it is necessary to pass a current with high current density to the cathode of organic 
electroluminescence. If it carries out and backlash forms a cathode electrode by the monolayer of the 
[TO film, it will be in a heating condition by generation of heat, or the brightness inclination of the degree 
of pole occurs in the display screen. 

[0253] What is necessary is just to form in the front face of a cathode electrode low resistance-ized 
wiring which consists of a metal thin film, since this technical problem is coped with. Low resistance- 
ized wiring is the same configuration (it is 50nm - 200nm thickness with chromium or an aluminum 
ingredient) as the black matrix (BM) of a liquid crystal display panel, and is the same locations (on pixel 
inter-electrode and a driver 12 etc.). However, in organic electroluminescence, since it is not necessary 
to form BM, functions completely differ. In addition, low resistance-ized wiring may not be limited on the 
surface of a transparent electrode, and may be formed in a rear face (field which touches the organic 
electroluminescence film). Moreover, an alloy or the laminating structures, such as Mg-Ag, MgH_i, and 
aluminum-Li, etc. may use aluminum, magnesium, an indium, copper, or each alloy as a metal membrane 
formed in the shape of BM. In addition, in order to prevent corrosion etc. on BM, the laminating of ITO 
and the IZO film is carried out further, and organic thin films, such as inorganic thin films, such as SiNx 
and Si02, or polyimide, are formed. 

[0254] Moreover, as for the case in the case (upper ejection) of taking out light from the vacuum 
evaporationo side of EL film, it is desirable to form the Mg^aluminum film on the organic 
electroluminescence film 15, and to form ITO and the IZO film on it. Moreover, it is desirable to form the 
Mg-aluminum film on the organic electroluminescence film 15, and to form a black matrix (a black matrix 
like a liquid crystal display panel) on it. As for this black matrix, it is desirable to form by chromium, 
aluminum, Ag, Au, Cu, etc., and to form on this the protective coat which consists of organic compound 
insulators, such as inorganic insulator layers, such as Si02 and SiNx, polyester, and an acrylic. 
Furthermore, an antireflection film (AIR coat) is formed on this protective coat. 

[0255] An AIR coat has the configuration of three layers, or a two-layer configuration. In the case of 3 
lamination, optical thickness carries out nd1=lambda / 4 laminatings of nd1=lambda/2 and the 
magnesium fluoride (MgF2) for nd=lambda/4, and a zirconium (Zr02), and an aluminum oxide (aluminum 
203) is formed. Usually, a thin film is formed as a value of 520nm or near of those as lambda. 
[0256] optical in silicon monoxide (SiO) in a two-layer configuration — nd1=lambda / 4 laminatings of 
nd1=lambda/4 or yttrium oxide (Y203), and the magnesium fluoride (MgF2) are carried out, and 

thickness nd1=lambda/4, and magnesium fluoride (MgF2) are formed. ~ .,.--.»- ............ - 

[0257] In the case of one layer, nd1=lambda / 2 laminatings of the magnesium fluoride (MgF2) are 
carried out, and it is formed. 

[0258] In addition, even if it is the case of bottom ejection, it is effective to make high the permeability 
of the metal membrane of the cathode electrode 106. Even if it is the configuration of seeing a display 
image from a substrate 71 side, it is because it is high, so a reflect lump decreases the permeability of a 
metal membrane. If a reflect lump decreases, the circular polarization of light plate (phase plate) 108 will 
become unnecessary. Therefore, optical ejection effectiveness may improve rather than upper ejection. 
As for the permeability of a metal membrane, it is desirable to make it to 90% or less 60% or more. It is 
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desirable to make it to especially 90% or less 70% or more. The sheet resistance of a cathode electrode 
becomes it low that it is 60% or less. However, a reflect lump becomes large. Conversely, at 90% or more, 
the sheet resistance of a cathode electrode becomes high. Therefore, the brightness inclination of a 
display image becomes large. 

[0259] For making the permeability of a metal membrane high, aluminum film is formed thinly. Thickness 
is formed in 20nm or more 100nm or less. It is desirable to form ITO and the IZO film on it Moreover, it 
is desirable to form a black matrix on aluminum film. As for this black matrix, it is desirable to form by 
chromium, aluminum, Ag, Au, Cu, etc., and to form on this the protective coat which consists of organic 
compound insulators, such as inorganic insulator layers, such as Si02 and SiNx, polyester, and an acrylic. 
Furthermore, it is desirable to form an antireflection film (AIR coat) on this protective coat. 
[0260] In addition, the EL film 15 or the pixel electrode 105 may not be limited in the shape of radii, and 
the shape of the shape of a triangular pyramid and a cone and the letter of a sign curve are sufficient as 
it, and the structure which combined these is sufficient as it. Moreover, you may be the configuration 
that the shape of the shape of a triangular pyramid and a cone and the letter of a sign curve should 
have been formed, these had combined enough, or random irregularity was formed, on radii detailed to 1 
pixel. 

[0261] As for the semi-conductor film which constitutes the transistor 11 of a pixel 16, in a low- 
temperature polish recon technique, forming by laser annealing is common. The variation in the 
conditions of this laser annealing turns into variation in transistor 1 1 property. However, by the method 
which performs current programs, such as drawing 1 , if the property of the transistor 11 in 1-pixel 16 is 
in agreement, it can drive so that a predetermined current may flow to EL element 15. This point is an 
advantage which is not in an electrical-potential-difference program. It is desirable to use an excimer 
laser as laser. 

[0262] In addition, in this invention, formation of the semi-conductor film may not be limited to the laser 
annealing approach, and the heat annealing approach and the approach by solid phase (CGS) growth may 
be used for it. In addition, it cannot be overemphasized that not the thing to limit to a low— temperature 
polish recon technique but an elevated-temperature polish recon technique may be used. 
[0263] To this technical problem, by this invention, as shown in drawing 7 , the laser radiation spot 72 at 
the time of annealing (laser radiation range) is irradiated in parallel with the source signal line 18. 
Moreover, the laser radiation spot 72 is moved so that it may be in agreement with a 1 -pixel train. Of 
course, 1 pixel may irradiate laser in the unit [ RGB / not the thing to limit to a 1 pixel train but / of 
drawing 72 ] 16 (in this case, it will be called a 3-pixel train). Moreover, two or more pixels may be 
irradiated at coincidence. Moreover, it cannot be overemphasized that migration of the exposure range 
of laser may overlap (as for the exposure range of laser light where it moves, overlapping is usually 
common). 

[0264] The pixel is produced so that it may become a square configuration by 3 pixels of RGB. 
Therefore, each pixel of R, G, and B serves as a longwise pixel configuration. Therefore, the property 
variation of a transistor 1 1 can be prevented from generating within 1 pixel by making the laser radiation 
spot 72 longwise and annealing it. Moreover, the properties (mobility, Vt, S value, etc.) of the transistor 
1 1 connected to one source signal line 18 can be made into homogeneity (that is, in the transistor 1 1 of 

the adjoining source signal line 18, although properties may differ, the property of the transistor 11 

connected to one source signal line can be made almost equal). 

[0265] Generally the die length of the laser radiation spot 72 is a fixed value like 10 inches. Since this 
laser radiation spot 72 is moved, it is necessary to arrange a panel so that it may fall within the range 
which can move one laser radiation spot 72 (that is, are and it carries out so that the laser radiation 
spot 72 may not lap in the center section of the viewing area 50 of a panel). 

[0266] With the configuration of drawing 7 , it is formed so that three panels may be perpendicularly 
arranged within the limits of the die length of the laser radiation spot 72. The annealer which irradiates 
the laser radiation spot 72 recognizes the positioning markers 73a and 73b of a glass substrate 74 
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(automatic positioning by pattern recognition), and moves the laser radiation spot 72. Pattern 
recognition equipment performs recognition of the positioning marker 73. An annealer (not shown) 
recognizes the positioning marker 73 and deduces the location of a pixel train (it is made for the laser 
radiation range 72 to become parallel to the source signal line 18). The laser radiation spot 72 is 
irradiated and annealing is performed one by one so that it may lap with a pixel aisle location. 
[0267] As for especially the laser annealing approach (method which irradiates a laser RhineHike spot in 
parallel with the source signal line 18) explained by drawing 7 , it is desirable to adopt at the time of the 
current program method of an organic electroluminescence display panel. Because, it is because the 
property of a transistor 11 is in agreement in a source signal line in parallel (the property of the pixel 
transistor which adjoined the lengthwise direction approximates). Therefore, there is little change of the 
voltage level of a source signal line at the time of a current drive, and it is hard to generate current 
write-in lack at it. 

[0268] For example, if it is white raster display, since the current passed to transistor 11a of each pixel 
which adjoined is almost the same, there is little change of the current amplitude outputted from the 
source driver IC 14. The property of transistor 11a of drawing 1 is the same, and if the current value 
which carries out a current program is a pixel train and is equal to each pixel, the potential of the source 
signal line 18 at the time of a current program is fixed. Therefore, potential fluctuation of the source 
signal line 18 is not generated. If the property of transistor 11a connected to one source signal line 18 is 
almost the same, potential fluctuation of the source signal line 18 will be small. As for this, the pixel 
configuration of other current program methods, such as drawing 38 , is also the same (that is, it is 
desirable to apply the manufacture approach of drawing 7 ). 

[0269] Moreover, homogeneity can realize image display (it is because it is hard to generate the display 
nonuniformity which originates mainly in dispersion in transistor characteristics) by the method which 
carries out the coincidence writing of two or more pixel lines explained by drawing 27 , drawing 30 , etc. 
Since drawing 27 etc. is chosen as two or more pixel line coincidence, if its transistor of the adjoining 
pixel line is uniform, the transistor-characteristics nonuniformity of a lengthwise direction is absorbable 
in a driver circuit 14. 

[0270] In addition, at drawing 7 , it cannot be overemphasized that it may not limit to this and the 
source driver circuit 14 may be formed in the same process as a pixel 16 although the source driver 
circuit 14 is illustrated so that IC chip may be loaded. 

[0271] Hereafter, the drive approach is explained about the pixel configuration of drawing 1 . As shown 
in drawing 1 , gate signal line 17a will be in switch-on (since the transistor 1 1 of drawing 1 is a p channel 
transistor here, it is flowed with a low level) at a line selection period, and gate signal line 17b is taken 
as switch-on at the time of a non-selection period. 

[0272] Parasitic capacitance (not shown) exists in the source signal line 18. Parasitic capacitance is 
generated with the capacity of the cross section of the source signal line 18 and the gate signal line 17, 
the channel capacity of Transistors 11b and 11c, etc. 

[0273] Since the time amount t which current value change of the source signal line 18 takes is t=C-V/l 
when the current which flows the electrical potential difference of C and a source signal line to V and a 
source signal line in the magnitude of stray capacity is set to I, that a current value can be enlarged 10 
- times can do short -time amount which current value change takes to about- 1/10. Or even if source 
capacity increases 10 times, it is shown that it can change to a predetermined current value. Therefore, 
in order to write in a predetermined current value within a short horizontal scanning period, it is 
effective to make a current value increase. 

[0274] Since the output current will also become 10 times and the brightness of EL will become 10 
times, if an input current is increased 10 times, in order to obtain predetermined brightness, 
predetermined brightness was displayed by setting a transistor 17d [ of drawing 1 ] "on" period to 1/10 
over the past, and setting a luminescence period to 1/10. 

[0275] That is, in order to fully perform the charge and discharge of the parasitic capacitance of the 
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source signal line 1 8 and to perform a program for a predetermined current value to transistor 11a of a 
pixel 16, it is necessary to output a comparatively big current from the source driver 14. However, if a 
big current in this way is passed to the source signal line 18, this current value will be programmed by 
the pixel, and a big current flows to EL element 15 to a predetermined current For example, if it 
programs with a 10 times as many current as this, naturally, a 10 times as many current as this will flow 
to EL element 15, and EL element 15 will emit light by one 10 times the brightness of this. What is 
necessary is just to make into 1/10 time amount which flows to EL element 15, in order to make it 
predetermined luminescence brightness. Thus, by driving, the charge and discharge of the parasitic 
capacitance of the source signal line 18 can fully be carried out, and predetermined luminescence 
brightness can be obtained. 

[0276] In addition, this is an example, although one 10 times the current value of this is written in 
transistor 11a (the terminal voltage of a capacitor 19 is set up correctly) of a pixel and ON time amount 
of EL element 15 is made into 1/10. Depending on the case, one 10 times the current value of this is 
written in transistor 11a of a pixel, and it is good as for 1/5 in the ON time amount of EL element 15. 
Conversely, one 10 times the current value of this may be written in transistor 11a of a pixel, and ON 
time amount of EL element 15 may be made into 1/2. 

[0277] This invention has the description in making the write-in current to a pixel into values other than 
a predetermined value, making into an intermittent condition the current which flows to EL element 15, 
and driving. On these specifications, in order to give explanation easy, one N times the current value of 
this is written in the transistor 1 1 of a pixel, and it explains increasing the ON time amount of EL 
element 15 1/N time. However, not the thing to limit to this but a current value 1 time the N of this is 
written in the transistor 1 1 of a pixel, and it cannot be overemphasized that twice (it differs in N1 and 
N2) as many 1-/N as this is sufficient in the ON time amount of EL element 15. In addition, spacing 
which carries out an intermission is not limited at equal intervals. For example, random is sufficient (a 
display period or a non-display period should just serve as a predetermined value (fixed comparatively) 
as a whole). Moreover, you may differ by RGB. That is, in order [ to adjust so that R, G, a B display 
period, or a non-display period may serve as a predetermined value (fixed comparatively) (setup) ] to 
give explanation easy, 1-/N is explained again setting these 1F to 1-/N on the basis of 1F (1 field or 
one frame), so that white (White) balance may become the optimal. However, a 1 -pixel line is chosen, 
and there is time amount (usually 1 horizontal-scanning period (1H)) by which a current value is 
programmed, and an error is also produced depending on a scan condition. Therefore, the above 
explanation is only the problem of the shape of facilities for giving explanation easy to the last, and is 
not limited to this. 

[0278] Organic (inorganic) EL indicating equipment has a technical problem also in the point that the 
method of presentation differs from the display which displays an image as a set of a line display with an 
electron gun like CRT fundamentally. That is, in EL display, the current (electrical potential difference) 
written in the pixel is held between the periods of 1F (1 field or one frame). Therefore, if a movie display 
is performed, the technical problem that profile dotage of a display image occurs will occur. 
[0279] In this invention, as for a sink and other periods (1F (N-1) / N), during the period of 1 F/N does 
not pass a current for a current to EL element 15. The case where carried out this drive method and 

one point of a screen is observed is considered. In this display condition, image data display and a black 

display (astigmatism LGT) are repeatedly displayed on every 1F. That is, an image data display condition 
will be in a discontinuous display (intermittent display) condition in time. If animation data display is seen 
in the state of this intermittent display, profile dotage of an image is lost and a good display condition 
can be realized. That is, animation display near CRT is realizable. Moreover, although an intermittent 
display is realized, the Maine clock of a circuit is not different from the former. Therefore, the power 
consumption of a circuit does not increase. 

[0280] The image data (electrical potential difference) to which light modulation is carried out in the 
case of a liquid crystal display panel is held at a liquid crystal layer. Therefore, if it is going to carry out 
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a black insertion display, it is necessary to rewrite the data currently impressed to a liquid crystal layer. 
Therefore, it is necessary to make high the clock of the source driver IC 14 of operation, and to impress 
a black indicative data to the source signal line 18 for image data by turns. Therefore, if black insertion 
(intermittent display of a black display etc.) is made into implementation ******, it is necessary to raise 
the Maine clock of a circuit. Moreover, the image memory for carrying out time-axis elongation is also 
needed. 

[0281] With the pixel configuration of EL display panel of this invention shown in drawing 1 , drawing 2 , 
drawing 38 , etc., image data is held at the capacitor 19. The current corresponding to the terminal 
voltage of this capacitor 19 is passed to EL element 15. Therefore, image data is not held like a liquid 
crystal display panel at a light modulation layer. 

[0282] This invention controls the current passed to EL element 15 only by making transistor 1 1 d of 
switching, or transistor 1 1e turn on and off. That is, even if it turns off the current Iw which flows to EL 
element 15, as for image data, the capacitor 19 is held as it is. Therefore, if 1 1 d of switching elements 
etc. is made to turn on to the following timing and a current is passed to EL element 1 5, the flowing 
current is the same as that of the current value which was flowing before. In case it is going to realize 
black insertion (intermittent display of a black display etc.), it is not necessary to raise the Maine clock 
of a circuit with this invention. Moreover, since it is not necessary to carry out time-axis elongation, an 
image memory is also unnecessary. Moreover, time amount after an organic EL device 15 impresses a 
current until it emits light is a high-speed response short. Therefore, it is suitable for a movie display 
and the problem of the movie display which is the problem of the display panels (a liquid crystal display 
panel, EL display panel, etc.) of the conventional data-hold mold can be solved from that of carrying out 
an intermittent display further. 

[0283] Furthermore, what is necessary is just to make the source current into 10 or more times, when 
source capacity becomes large with a large-sized display. What is necessary is just to make the "on" 
period of gate signal line 17b (transistor 11d) into 1 F/N, when a source current value is generally 
increased N times. Thereby, it is applicable to the display for television and monitors etc. 
[0284] Hereafter, it explains in more detail about the drive approach of this invention, referring to a 
drawing. The parasitic capacitance of the source signal line 18 is generated with the joint capacity 
between the adjoining source signal lines 18, the buffer output capacitance of a source drive (circuit) IC 
14, the cross capacity of the gate signal line 17 and the source signal line 18, etc. This parasitic 
capacitance is usually set to 10pF or more. In an electrical-potential-difference drive, since an electrical 
potential difference is impressed to the source signal line 18 by low impedance, parasitic capacitance 
does not become large from a driver IC 14 with a problem by drive somewhat 

[0285] However, it is necessary to program the capacitor 19 of a pixel with the minute current of 5 or 
less nAs by the image display of black level especially at a current drive. Therefore, if parasitic 
capacitance occurs in the magnitude beyond a predetermined value, the charge and discharge of the 
parasitic capacitance cannot be carried out into the time amount (since less than [ 1H ], however a 2- 
pixel line may be written in coincidence, not usually limited to less than [ 1H ].) programmed in a 1 -pixel 
line. If charge and discharge become impossible in 1H period, it will become insufficient writing in to a 
pixel and resolution will not come out. 

[0286] In the pixel configuration of drawing 1 , as shown in- drawing 3 (al- the program current Iw flows to 
the source signal line 18 at the time of a current program. An electrical-potential-difference setup 
(program) is carried out to a capacitor 19 so that this current Iw may flow transistor 11a and the 
current which passes Iw may be held. At this time, transistor 1 1d is in an opening condition (OFF state). 
[0287] Next, Transistors 11c and 11b turn off the period which passes a current to EL element 15 like 
drawing 3 R> 3 (b), and transistor 1 1 d operates. That is, OFF state voltage (Vgh) is impressed to gate 
signal line 17a, and Transistors 11b and 11c turn off. On the other hand, ON state voltage (Vgl) is 
impressed to gate signal line 17b, and transistor 11 d turns on. 

[0288] Now, supposing a current 11 is N times the current (predetermined value) originally passed, the 
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current which flows to EL element 15 of drawing 3 (b) will also serve as Iw. Therefore, EL element 15 
emits light with a value 10 times the brightness of predetermined. That is, the display brightness B of a 
display panel becomes high, so that it may illustrate to drawing 12 and a scale factor N is made high. 
Therefore, a scale factor and brightness serve as proportionality. Conversely, brightness and a scale 
factor serve as relation of an inverse proportion by driving with 1-/N. 

[0289] Then, only the period of 1-/N of the time amount (about 1 F) which originally turns on transistor 
1 1d is made to turn on, and if other period (N-1) / N periods are made to turn off, the average 
luminance of the 1F whole will turn into predetermined brightness. This display condition is approximated 
with CRT scanning the screen with the electron gun. The range where a different point shows the image 
is the point which 1-/N (a full screen is set to 1) of the whole screen has turned on (the range turned 
on in CRT is a 1 -pixel line (it is 1 pixel strictly).). 

[0290] In this invention, as the image display field 53 of this 1 F/N shows drawing 13 (b), it moves 
downward from on Screen 50. In this invention, only in during the period of 1 F/N, a current flows to EL 
element 15, and other periods (1F- (N-1) / N) do not flow a current. Therefore, each pixel serves as an 
intermittent display. However, since it will be in the condition that the image was held according to the 
after-image at human being's eyes, it seems that the full screen is displayed on homogeneity. 
[0291] In addition, write-in pixel line 51a is taken as astigmatism LGT display 52a so that it may 
illustrate to drawing 13 . However, this is the case of pixel configurations, such as drawing 1 and drawing 
2 . With the pixel configuration of the current mirror illustrated by drawing 38 etc., write-in pixel line 51a 
is good also as a lighting condition. However, this specification explains mainly by illustrating the pixel 
configuration of drawing 1 , in order to give explanation easy. Moreover, it programs with a larger current 
than the predetermined drive currents Iw, such as drawing 13 and drawing 1 6 , and the drive approach 
which carries out an intermittent drive is called N double pulse drive. 

[0292] In this display condition, image data display and a black display (astigmatism LGT) are repeatedly 
displayed on every IF. That is, an image data display condition will be in a discontinuous display 
(intermittent display) condition in time. By the liquid crystal display panel (EL display panels other than 
this invention), since data were held at the period of 1F, and the pixel, when it was animation display, 
even if image data changed, the change could not be followed, but it had become animation dotage 
(profile dotage of an image). However, in this invention, since the image is indicated by intermittent, 
profile dotage of an image is lost and a good display condition can be realized. That is, animation display 
near CRT is realizable. 

[0293] This timing chart is illustrated to drawing 14 . In addition, in this invention etc., a pixel 
configuration in case there is especially no notice presupposes that it is drawing 1 . When ON state 
voltage (Vgl) is impressed to gate signal line 17a in the each chosen pixel line (the selection period is set 
to 1H) so that it may understand by drawing 14 (see drawing 1 4 (a)), OFF state voltage (Vgh) is 
impressed to gate signal line 17b (see the drawing 1414 (b)). Moreover, as for this period, the current is 
not flowing to EL element 15 (astigmatism LGT condition). In the pixel line which is not chosen, OFF 
state voltage (Vgh) is impressed to gate signal line 17a, and ON state voltage (Vgl) is impressed to gate 
signal line 17b. Moreover, as for this period, the current is flowing to EL element 15 (lighting condition). 
Moreover, in the lighting condition, EL element 15 is turned on by one (N-B) N times [ predetermined ] 

the brightness- of this, and the lighting period is 1 F/N. Therefore*- the display brightness of the display 

panel which averaged 1F is set to (N-B)x(1-/N) =B (predetermined brightness). 

[0294] Drawing 15 is the example which applied actuation of drawing 1 4 to each pixel line. The voltage 
waveform impressed to the gate signal line 17 is shown. A voltage waveform sets OFF state voltage to 
Vgh (H level), and is setting ON state voltage to Vgl (L level). Suffixes, such as (1) and (2), show the 
chosen pixel line number. 

[0295] In drawing 1 5 , gate signal line 17a (1) is chosen (Vgl electrical potential difference), and a 
program current flows from transistor 11a of the selected pixel line to the source signal line 18 toward 
the source driver 14. This program current is N times (in order to give explanation easy, it explains as 
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N= 10.) of a predetermined value, of course, since a predetermined value is a data current which 
displays an image, unless it is white raster display etc., it is not a fixed value, it is . Therefore, it is 
programmed by the capacitor 19 so that a current flows 10 times at transistor 11a. When the pixel line 
(1) is chosen, with the pixel configuration of drawing 1 , OFF state voltage (Vgh) is impressed and, as for 
gate signal line 17b (1), a current does not flow to EL element 15. 

[0296] After 1H, gate signal line 17a (2) is chosen (Vgl electrical potential difference), and a program 
current flows from transistor 11a of the selected pixel line to the source signal line 18 toward the 
source driver 14. This program current is N times (in order to give explanation easy, it explains as N= 
10) the predetermined value. Therefore, it is programmed by the capacitor 19 so that a current flows 10 
times at transistor 11a. When the pixel line (2) is chosen, with the pixel configuration of drawing 1 , OFF 
state voltage (Vgh) is impressed and, as for gate signal line 1 7b (2), a current does not flow to EL 
element 15. However, since OFF state voltage (Vgh) is impressed to gate signal line 17of previous pixel 
line (1) a (1) and ON state voltage (Vgl) is impressed to gate signal line 17b (1), it is in the lighting 
condition. 

[0297] After the following 1H, gate signal line 17a (3) is chosen, OFF state voltage (Vgh) is impressed 
and, as for gate signal line 17b (3), a current does not flow to EL element 15 of a pixel line (3). However, 
since OFF state voltage (Vgh) is impressed to gate signal line 17of previous pixel line (1) and (2) a (1), 
and (2) and ON state voltage (Vgl) is impressed to gate signal line 17b (1) and (2), it is in the lighting 
condition. 

[0298] Synchronizing with the synchronizing signal of 1H, the image is displayed for the above actuation. 
However, by the drive method of drawing 15 , a 10 times as many current as this flows to EL element 1 5. 
Therefore, the display screen 50 is displayed by one about 10 times the brightness of this. Of course, in 
order to perform a brightness display predetermined in this condition, it cannot be overemphasized that 
what is necessary is just to make a program current into 1/10. However, since it will write in with 
parasitic capacitance etc. and lack will occur if it is 1/10 of currents, it programs with a high current and 
the fundamental main point of this invention obtains predetermined brightness by black screen 52 
insertion. 

[0299] In addition, in the drive approach of this invention, it is the concept that make it a current higher 
than a predetermined current flow to EL element 15, and it fully carries out the charge and discharge of 
the parasitic capacitance of the source signal line 18. That is, it is not necessary to pass a N times as 
many current as this to EL element 15. For example, a current path is formed in juxtaposition at EL 
element 15, it may shunt that a dummy EL element is formed, this EL element forms a light-shielding 
film, and light is not made (emit) toward a dummy EL element and EL element 15, and they may pass a 
current. [ it ] For example, when the signal current is 0.2microA, 2.2microA is passed to transistor 11a, 
using a program current as 2.2microA. A method, such as passing 0.2micro of signal currents A to EL 
element 15 among this current, and passing 2microA to a dummy EL element, is illustrated. 
[0300] by constituting as mentioned above, a twice [ N ] as many current as this flows to drive 
transistor 11a by making the current passed to the source signal line 18 increase N twice — as — the 
current sufficiently smaller programmable than N twice to current EL element 15 — ****** — things 
will be made. All the viewing areas 50 can be made into the image display field 53 by the above approach, 

... -- without forming the astigmatism LGT-field 52 so that it may illustrate to drawing 5 - 

[0301] Drawing 13 (a) is illustrating the write-in condition to a display image 50. In drawing 13 (a), 51a is 
a write-in pixel line. A program current is supplied to each source signal line 18 from the source driver 
IC 14. In addition, in drawing 13 , there is one pixel line written in 1H period. However, not a limiting [ to 
1H ]-in any way thing but 0.5H period or 2H period is sufficient. Moreover, although a program current is 
written in the source signal line 18, this invention is not limited to a current program method, and the 
electrical-potential-difference program method which is an electrical potential difference may be written 
in the source signal line 18. 

[0302] In drawing 13 (a), if gate signal line 17a is chosen, the current which flows to the source signal 
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line 18 will be programmed by transistor 11a. At this time, OFF state voltage is impressed and, as for 
gate signal line 17b, a current does not flow to EL element 15. It is because this has the capacity 
component of EL element 15 visible to an EL element 15 side from the source signal line 18 in transistor 
1 1 d being an ON state, it is influenced by this capacity and a current program exact enough becomes 
impossible to a capacitor 19. Therefore, if the configuration of drawing 1 is made into an example, the 
pixel line in which the current is written as shown in drawing 1313 (b) will serve as the astigmatism LGT 
field 52. 

[0303] If now programmed with the twice [ N (here, as stated previously, referred to as N= 10) ] as many 
current as this, the brightness of a screen increases 10 times. Therefore, what is necessary is just to let 
90% of range of a viewing area 50 be the astigmatism LGT field 52. Therefore, the horizontal scanning 
line of an image display field makes 220 (S= 220) of QCIF, then 22 a viewing area 53, and should just 
220-22=198 make it the non-display field 52. If it generally states, S, then the field of S/N will be made 
into a viewing area 53 for a horizontal scanning line (pixel line count), and this viewing area 53 will be 
made to emit light by one N times the brightness of this. And this viewing area 53 is scanned in the 
vertical direction of a screen. Therefore, let the field of S (N-1)/N be the astigmatism LGT field 52. This 
astigmatism LGT field is a black display (nonluminescent). Moreover, this nonluminescent section 52 is 
realized by making transistor 1 1 d turn off. In addition, although carried out to making the light switch on 
by one N times the brightness of this, it cannot be overemphasized that it adjusts with one N times the 
value of this by brightness adjustment and gamma adjustment with a natural thing. 

[0304] Moreover, in the previous example, if programmed with the 10 times as many current as this, the 
brightness of a screen increased 10 times and it was presupposed that what is necessary is just to 
make 90% of range of a viewing area 50 into the astigmatism LGT field 52. However, this does not limit 
the pixel of RGB to considering as the astigmatism LGT field 52 in common. For example, the pixel of R 
may make one eighth the astigmatism LGT field 52, the pixel of G may make one sixth the astigmatism 
LGT field 52, and the pixel of B may change 1/10 in the astigmatism LGT field 52 and each color. 
Moreover, you may enable it to adjust the astigmatism LGT field 52 (or lighting field 53) according to an 
individual by the color of RGB. In order to realize these, gate signal line 17b of an individual exception is 
needed by R, G, and B. However, by enabling individual adjustment of the above RGB, it becomes 
possible to adjust a white balance and balance adjustment of a color becomes easy in each gradation 
(refer to drawing 41 ). 

[0305] The pixel line containing write-in pixel line 51a considers as the astigmatism LGT field 52, and 
makes the range of S/N (in time 1 F/N) of an upper screen a viewing area 53 so that it may illustrate 
rather than write-in pixel line 51a to drawing 13 (b) (when a write-in scan scans a screen from the 
bottom upwards to in a down case, it serves as the reverse from on a screen). A viewing area 53 
becomes band-like and moves an image display condition downward from on a screen. 
[0306] In the display of drawing 13 , one viewing area 53 moves to down from on a screen. If a frame 
rate is low, it will be recognized visually that a viewing area 53 moves. It becomes that it is easy to be 
recognized when a palpebra is closed especially, or when moving a face up and down. 
[0307] It is good to divide a viewing area 53 into plurality so that it may illustrate to drawing 16 to this 
technical problem. If this divided total serves as area of S (N— 1)/N, it will become equivalent to the 
brightness of drawing 13 . In-addition. it is not necessary to make equal the divided viewing area 53 (to 
division into equal parts). Moreover, it is not necessary to also make equal the divided non-display field 
52. 

[0308] As mentioned above, a flicker of a screen decreases by dividing a viewing area 53 into plurality. 
Therefore, there is no generating of a flicker and it can realize good image display. In addition, division 
may be made finer. However, the more it divides, the more the animation display engine performance 
falls. 

[0309] Drawing 17 is illustrating the voltage waveform of the gate signal line 17, and the luminescence 
brightness of EL. The period (1 F/N) which sets gate signal line 17b to Vgl is divided into plurality so 
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that clearly [ in drawing 17 ] (number of partitions K). That is, the period set to Vgl carries out the 
period of 1F/(K/N) K times. Thus, if it controls, generating of a flicker can be controlled and image 
display of a low frame rate can be realized. Moreover, it is desirable to constitute so that it can carry 
out adjustable [ of the number of partitions of this image ]. For example, that a user pushes a brightness 
adjustment switch or by turning a brightness adjusting volume, this change may be detected and the 
value of K may be changed. Moreover, you may constitute so that a user may adjust brightness. You 
may constitute so that it may be manual or may be made to change with the contents of the image to 
display, and data automatically. 

[0310] In addition, in drawing 17 etc., the period (1 F/N) which sets gate signal line 17b to Vgl is divided 
into plurality (number of partitions K), and although [ the period set to Vgl ] the period of 1F/(K/N) is 
carried out K times, it is not this-limited. L (L!=K) time operation of the period of 1F/(K/N) may be 
carried out That is, this invention displays an image 50 by controlling the period (time amount) passed 
to EL element 15. Therefore, carrying out L (L!=K) time operation of the period of 1F/(K/N) is included 
in the technical thought of this invention. Moreover, the brightness of an image 50 can be changed in 
digital one by changing the value of L For example, in L= 2 and L= 3, it becomes 50% of brightness 
(contrast) change. Moreover, when dividing the viewing area 53 of an image, the period which sets gate 
signal line 1 7b to Vgl is not limited to the same period. 

[0311] The above example was what turns the display screen 50 on and off (lighting, astigmatism LGT) 
by connecting the current which intercepts the current which flows to EL element 15, and flows to an 
EL element. That is, multiple times and an abbreviation same current are passed to transistor 11a with 
the charge held at the capacitor 19. This invention is not limited to this. For example, the method which 
turns the display screen 50 on and off (lighting, astigmatism LGT) may be used by carrying out the 
charge and discharge of the charge held at the capacitor 1 9. 

[0312] Drawing 18 is a voltage waveform impressed to the gate signal line 17 for realizing the image 
display condition of drawing 16 . The difference between drawing 1 8 and drawing 15 is actuation of gate 
signal line 17b. Gate signal line 17b carries out on-off (Vgl and Vgh) actuation by the number 
corresponding to the number which divides a screen. Since other points are the same as that of drawing 
15 , explanation is omitted. 

[0313] There is also no contrast fall like [ at the time of indicating the liquid crystal display panel by 
intermittent at EL display, since the black display was completely an astigmatism LGT ]. Moreover, in 
the configuration of drawing 1 , on-off operation of the transistor 1 1 d is only carried out, on-off 
operation of the transistor component 1 1e is only carried out in the configuration of drawing 38 , and an 
intermittent display can be realized. This is because memory (the number of gradation is infinity since it 
is an analog value) of the image data is carried out to the capacitor 19. That is, image data is held during 
the period of 1F at each pixel 16. Control of Transistors 1 1 d and 11e has realized whether the current 
equivalent to this image data currently held is passed to EL element 15. 

[0314] It is important to maintain the terminal voltage of a capacitor 19. It is because flicker (flicker etc.) 
will occur when screen intensity changes and a frame rate falls if the terminal voltage of a capacitor 19 
changes in 1 field (frame) period (charge and discharge). It is necessary to make it the current which 
transistor 11a passes to EL element 15 in an one-frame (1 field) period not fall to at least 65% or less. In 
-these 65%, it is that the current passed : to EL element 15 when : the- beginning of the current passed to 
EL element 15 considers as 100%, just before it writes in a pixel 16, and writing in said pixel 16 with the 
following frame (field) considers as 65% or more. 

[0315] It is changeless to the number of the transistor 11 which constitutes 1 pixel from a case where it 
does not consider as the case where an intermittent display is realized, with the pixel configuration of 
drawing 1 . That is, the pixel configuration remained as it was, was removed with the effect of the 
parasitic capacitance of the source signal line 18, and has realized the good current program. Moreover, 
the movie display near CRT is realized. 

[0316] Moreover, since it is late enough as compared with the clock of the source driver circuit 14 of 
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operation, as for the clock of the gate driver circuit 12 of operation, the Maine clock of a circuit does 
not necessarily become high. Moreover, modification of the value of N is also easy. 
[0317] In addition, the direction of image display (the image write-in direction) is made down from on a 
screen by 1 field (one frame) eye, and is good also as above from under a screen by the following 2nd 
field (frame) eye. That is, it is ********** by turns about down [ a top to ], and above [ the bottom to ]. 
[03 18] Furthermore, once considering as down from on a screen by 1 field (one frame) eye and 
considering a full screen as a black display (non-display), by the following 2nd field (frame) eye, it is good 
also as above from under a screen. Moreover, it is once good also considering a full screen as a black 
display (non-display). 

[0319] In addition, in explanation of the above drive approach, although the approach to write in a screen 
was made into the top from under the bottom from a screen, it does not limit to this. Continuously, it 
fixes the bottom or the bottom to a top from on a screen, and the write-in direction of a screen makes 
down the direction of the non-display field 52 of operation from on a screen by 1 field eye, and is good 
also as above from under a screen by the following 2nd field eye. The above matter is the same also in 
the example of other this inventions. The non-display field 52 does not completely need to be in an 
astigmatism LGT condition. Even if feeble luminescence or the image display carried out slightly occurs, 
it is satisfactory practically. That is, it should be interpreted as the field where display brightness is 
lower than the image display field 53. Moreover, in the non-display field 52, also when only one color or 
two colors call it a non-display condition among R, G, and B image display, it is contained. 
[0320] The brightness of Screen 50 becomes high, so that the area of a viewing area 53 becomes large, 
when the brightness (brightness) of a viewing area 53 is fundamentally maintained by the predetermined 
value. For example, the brightness of a screen will become twice, if the rate that a viewing area 53 
occupies to a full screen 50 makes it to 20% from 10% when the brightness of a viewing area 53 is 100 
(nt). Therefore, the display brightness of a screen can be changed by changing the area of the viewing 
area 53 occupied to a full screen 50. 

[0321] By controlling the data pulse (ST2) to a shift register 61, the area of a viewing area 53 can be set 
as arbitration. Moreover, the display condition of drawing 16 and the display condition of drawing 13 can 
be changed by changing the input timing of a data pulse, and a period. If the data pulse number in 1F 
period is made [ many ], Screen 50 will become bright, and Screen 50 will become dark if it lessens. 
Moreover, if a data pulse is impressed continuously, it will be in the display condition of drawing 13 , and 
if a data pulse is inputted into an intermission, it will be in the display condition of drawing 16 . 
[0322] Drawing 19 (a) is a brightness adjustment method when the viewing area 53 is continuing like 
drawing 13 . The display brightness of Screen 50 of drawing 19 </A> (a1) is the brightest. The display 
brightness of Screen 50 of drawing 19 (a2) is next bright, and the display brightness of Screen 50 of 
drawing 19 (a3) is the darkest. The change (or the reverse) to drawing 19 (a3) from drawing 19 (a1) is 
easily realizable with control of the shift register circuit 61 of the gate driver circuit 12 etc., as indicated 
also in advance. Under the present circumstances, it is not necessary to change the Vdd electrical 
potential difference of drawing 1. That is, brightness change of the display screen 50 can be carried out, 
without changing supply voltage. Moreover, the gamma property of a screen does not change at all in 
the case of the change to drawing 1 9 (a3) from drawing 19 (a1). Therefore, it is not based on the 
brightness of Screen 50,- but the^contrast of a display image and a gradation property are maintained. 
This is the effective description of this invention. In the brilliance control of the conventional screen, 
when the brightness of Screen 50 is low, the gradation engine performance falls. That is, even if 64 
gradation displays are realizable at the time of a daylight display, it is being able to display only the 
number of gradation below one half in most cases at the time of a low brightness display. As compared 
with this, by the drive approach of this invention, it is not dependent on the display brightness of a 
screen, and 64 highest gradation displays can be realized. 

[0323] Drawing 1 9 (b) is a brightness adjustment method when the viewing area 53 is distributing like 
drawing 16 . The display brightness of Screen 50 of drawing 19 (b1) is the brightest. The display 
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brightness of Screen 50 of drawing 1 9 (b2) is next bright, and the display brightness of Screen 50 of 
drawing 1 9 (b3) is the darkest. The change (or the reverse) to drawing 1 9 (b3) from drawing 19 (b1) is 
easily realizable with control of the shift register circuit 61 of the gate driver circuit 12 etc., as indicated 
also in advance. If a viewing area 53 is distributed like drawing 1 9 (b), a flicker will not generate a low 
frame rate, either. 

[0324] Furthermore, a low frame rate should just also distribute a viewing area 53 finely like drawing 19 
(c), in order to make it a flicker not occur. However, the display engine performance of an animation falls. 
Therefore, in order to display an animation, the drive approach of drawing 19 (a) is suitable. When 
displaying a still picture and demanding low-power-ization, the drive approach of drawing 19 (c) is 
suitable. The change of the drive approach of drawing 19 (a) to drawing 19 (c) is also easily realizable 
with control of a shift register 61. 

[0325] Drawing 20 is the explanatory view of other examples which increase the current which flows to 
the source signal line 18. It is the method which chooses two or more pixel lines as coincidence 
fundamentally, carries out the charge and discharge of the parasitic capacitance of the source signal line 
18 etc. with the current with which two or more pixel lines were united, and improves current write-in 
lack sharply. However, since two or more pixel lines are chosen as coincidence, the current which per 
pixel drives can be decreased. Therefore, the current which flows to EL element 15 can be decreased. 
Here, in order to give explanation easy, it explains as N= 10 as an example (the current passed to the 
source signal line 18 is increased 10 times). In this invention explained by drawing 20 , a pixel line 
chooses a K pixel line as coincidence. From the source driver IC 14, N double current of a 
predetermined current is impressed to the source signal line 18. A N/K twice as many current as the 
current passed to EL element 15 is programmed by each pixel. In order to make EL element 15 into 
predetermined luminescence brightness, time amount which flows to EL element 15 is made into the 
K/N time amount of one frame (1 field). Thus, by driving, the charge and discharge of the parasitic 
capacitance of the source signal line 18 can fully be carried out, and predetermined luminescence 
brightness can be obtained for good resolution. 

[0326] That is, as for a sink and other periods (1 F (N-1) K/N), during the period of K/N of one frame (1 
field) does not pass a current for a current to EL element 15. In this display condition, image data 
display and a black display (astigmatism LGT) are repeatedly displayed on every 1F. That is, an image 
data display condition will be in a discontinuous display (intermittent display) condition in time. Therefore, 
profile dotage of an image is lost and a good movie display can be realized. Moreover, since it drives with 
a N times as many current as this to the source signal line 18, effect of parasitic capacitance is not 
received but it can respond also to a highly minute display panel. 

[0327] Drawing 21 is the explanatory view of a drive wave for realizing the drive approach of drawing 20 . 
A signal wave form sets OFF state voltage to Vgh (H level), and is setting ON state voltage to Vgl (L 
level). The suffix of each signal line has indicated the numbers ((1), (2), (3), etc.) of a pixel line. In 
addition, in the case of, in the case of a QCIF display panel, it is 220, and a line count is 480 by the VGA 
panel. 

[0328] In drawing 21 , gate signal line 17a (1) is chosen (Vgl electrical potential difference), and a 
program current flows from transistor 1 1a of the selected pixel line to the source signal line 18 toward 
the source driver .14* Here, in order to give explanation easy, it explains first that write-in pixel line 51a 
is eye pixel line (1) watch. 

[0329] Moreover, the program current which flows to the source signal line 18 is N times (in order to 
give explanation easy, it explains as N= 10.) of a predetermined value, of course, since a predetermined 
value is a data current which displays an image, unless it is white raster display etc., it is not a fixed 
value, it is . Moreover, a 5-pixel line explains to coincidence as selection (K= 5). Therefore, ideally, it is 
programmed by the capacitor 19 of one pixel so that a current flows twice (N / K= 10 / 5= 2) at 
transistor 11a. 

[0330] When a write-in pixel line is eye (1) pixel line, as illustrated by drawing 21 , as for gate signal line 
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17a, (1), (2), (3), (4), and (5) are chosen. That is, switching transistor 1 1b of a pixel line (1), (2), (3), (4), 
and (5) and transistor 11c are ON states. Moreover, gate signal line 17b is the opposite phase of gate 
signal line 17a. Therefore, the current is not flowing to EL element 15 of the pixel line which switching 
transistor 1 1 d of a pixel line (1), (2), (3), (4), and (5) is an OFF state, and corresponds. That is, it is in the 
astigmatism LGT condition 52. 

[0331] Ideally, 5-pixel transistor 11a passes the current of Iwx2 to the source signal line 18, respectively 
(that is, the source signal line 18 Iwx2xN=Iwx2x5=Iwx 10.). Therefore, if the case where N double pulse 
drive of this invention is not carried out considers as the predetermined current Iw, a 10 times as many 
current as Iw will flow to the source signal line 18. 

[0332] A twice as many current as this is programmed by the capacitor 19 of each pixel 16 by the above 
actuation (the drive approach). Here, in order to make an understanding easy, it explains noting that the 
property (Vt, S value) of each transistor 11a corresponds. 

[0333] Since the pixel line chosen as coincidence is a 5-pixel line (K= 5), five drive transistor 11a 
operates. That is, per pixel, and 10 / 5= 2 twice as many current as this flows to transistor 1 1a. In the 
source signal line 18, the current which added five program currents of transistor 1 1a flows. For example, 
originally, it considers as the current Iw to write in and the current of Iwx10 is passed to the source 
signal line 18 at write-in pixel line 51a. In order to make the amount of currents to the write-in pixel line 
51b source signal line 18 which writes in image data henceforth increase from a write-in pixel line (1), it 
is the pixel line used auxiliary. However, since the image data of normal is written in behind, write-in 
pixel line 51b is satisfactory. 

[0334] Therefore, in 4-pixel line 51b, it is the same display as 51a between 1H periods. Therefore, pixel 
line 51b chosen in order to make write-in pixel line 51a and a current increase is made into the non- 
display condition 52 at least. However, with a pixel configuration of a current mirror like drawing 38 , and 
the pixel configuration of other electrical-potential-difference program methods, it is good also as a 
display condition depending on the case. 

[0335] After the following 1H, gate signal line 17a (1) is un-choosing, and ON state voltage (Vgl) is 
impressed to gate signal line 17b. Moreover, gate signal line 17a (6) is chosen as coincidence (Vgl 
electrical potential difference), and a program current flows from transistor 11a of the selected pixel line 

(6) to the source signal line 18 toward the source driver 14. Thus, by operating, the image data of normal 
is held at a pixel line (1). 

[0336] After the following 1H, gate signal line 17a (2) is un-choosing, and ON state voltage (Vgl) is 
impressed to gate signal line 17b. Moreover, gate signal line 17a (7) is chosen as coincidence (Vgl 
electrical potential difference), and a program current flows from transistor 11a of the selected pixel line 

(7) to the source signal line 18 toward the source driver 14. Thus, from that of operating, the image data 
of normal is held at a pixel line (2). one screen is rewritten by scanning, shifting a 1 -pixel line every with 
the above actuation. 

[0337] By the drive approach of drawing 20 , in order to program with a twice as many current 
(electrical potential difference) as this to each pixel, the luminescence brightness of EL element 15 of 
each pixel becomes twice ideally. Therefore, the brightness of the display screen becomes twice from a 
predetermined value. What is necessary is just to let one half of the range of a viewing area 50 be the 
. non-display fields 52, including the write-in pixel line 51«so that you may illustrate to drawing 16 in order — 
to make this into predetermined brightness. 

[0338] If a frame rate is low like drawing 13 when one viewing area 53 moves to down from on a screen 
like drawing 20 , it will be recognized visually that a viewing area 53 moves. It becomes that it is easy to 
be recognized when a palpebra is closed especially, or when moving a face up and down. 
[0339] It is good to divide a viewing area 53 into plurality so that it may illustrate to drawing 22 to this 
technical problem. If the part which added the divided non-display field 52 serves as area of S (N-1)/N, 
it will become the same as that of the case where it does not divide. 

[0340] Drawing 23 is a voltage waveform impressed to the gate signal line 17. The difference between 
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drawing 21 and drawing 23 is actuation of gate signal line 17b fundamentally. Gate signal line 17b carries 
out on-off (Vgl and Vgh) actuation by the number corresponding to the number which divides a screen, 
other points are almost the same as that of drawing 21 — or since it can guess, explanation is omitted. 
[0341] As mentioned above, a flicker of a screen decreases by dividing a viewing area 53 into plurality. 
Therefore, there is no generating of a flicker and it can realize good image display. In addition, division 
may be made finer. However, the more it divides, the more a flicker is mitigated. Since especially the 
responsibility of EL element 15 is quick, even if it turns on and off by time amount smaller than 
5microsec, there is no fall of display brightness. 

[0342] In the drive approach of this invention, turning on and off of EL element 15 is controllable by 
turning on and off of the signal impressed to gate signal line 17b. Therefore, a clock frequency is 
controllable by the low frequency of KHz order. Moreover, an image memory etc. is not needed although 
black screen insertion (non-display field 52 insertion) is realized. Therefore, the drive circuit or approach 
of this invention is realizable by low cost. 

[0343] Drawing 24 is the case where the pixel line chosen as coincidence is a 2-pixel line. According to 
the examined result, the approach of choosing a 2-pixel line as coincidence in the display panel formed 
with the low-temperature polish recon technique had practical display homogeneity. This is presumed 
because the property of transistor 11a for a drive of the pixel which adjoined is extremely in agreement. 
Moreover, when carrying out laser annealing, the good result was obtained by irradiating the direction of 
radiation of stripe-like laser in parallel with the source signal line 18. 

[0344] The semi-conductor film of the range where annealing of this is carried out to the same time 
amount is because the property is uniform. That is, in stripe-like laser radiation within the limits, it is 
because Vt of TFT which the semi-conductor film was produced by homogeneity and used this semi- 
conductor film, and mobility become almost equal. Therefore, a laser stripe-like shot is irradiated in 
parallel with the formation direction of the source signal line 18, and the property of a pixel (pixel of a 
pixel train and the vertical direction of a screen) of having met the source signal line 18 is produced 
almost equally by moving this exposure location. Therefore, when coincidence is made to turn on two or 
more pixel lines and a current program is performed, the current program of the current divided by the 
number of pixels which the program current was chosen [ number ] as coincidence and had the program 
current chosen by two or more pixels is carried out almost identically. Therefore, the current program 
near desired value can be carried out and a homogeneity display can be realized. Therefore, the drive 
method explained in the direction of a laser shot, drawing 2424 , etc. has the synergistic effect. 
[0345] As mentioned above, by carrying out abbreviation coincidence of the direction of a laser shot 
with the formation direction of the source signal line 18, the property of TFT11a of the vertical direction 
of a pixel becomes almost the same, and a good current program can be carried out (even if the 
property of TFT11a of the longitudinal direction which is a pixel is not in agreement), the above 
actuation is carried out synchronizing with 1H (1 horizontal-scanning period) by the ability shifting two 
or more 1 -pixel line or pixel line [ every ] selection pixel line number. In addition, although [ this 
invention ] the direction of a laser shot is used as the source signal line 18 at parallel, it hopes that it is 
not necessarily parallel. It is because the property of TFT11a of the vertical direction of a pixel which 
met one source signal line 18 is mostly in agreement and it is formed, even if it irradiates a laser shot in 
the direction of slant to the source signal line 18* Therefore, I hear that the semantics of irradiating a 
laser shot in parallel with a source signal line forms the pixel which adjoined on the pixel of the 
arbitration which met the source signal line 18, or the bottom so that it may go into one laser radiation 
range, and there is. Moreover, it is wiring which, generally [ the source signal line 18 ], transmits the 
program current or electrical potential difference used as a video signal. 

[0346] in addition — the example of this invention — 1 — what is limited to this for every H although a 
write-in pixel line number is shifted — it is not — 2 — every H — you may shift — moreover, more 
than it — you may make it shift a pixel line every Moreover, you may shift by the time basis of 
arbitration. Moreover, the time amount to shift may be changed according to a screen location. For 
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example, the shift hours in the center section of the screen may be shortened, and shift hours may be 
lengthened in the vertical section of a screen. Moreover, shift hours may be changed for every frame. 
Moreover, it does not limit to choosing two or more continuous pixel line. For example, a ****** pixel 
line may be chosen to a 1 -pixel line. That is, the 1st pixel line and the 3rd pixel line are chosen as the 
1st horizontal scanning period. It is the drive approach which chooses the 2nd pixel line and the 4th pixel 
line as the 2nd horizontal scanning period, chooses the 3rd pixel line and the 5th pixel line as the 3rd 
horizontal scanning period, and chooses the 4th pixel line and the 6th pixel line as the 4th horizontal 
scanning period. Of course, the drive approaches of choosing the 1st pixel line, the 3rd pixel line, and the 
5th pixel line as the 1st horizontal scanning period are also technical criteria. 

[0347] In addition, it cannot be overemphasized that combination of choosing the above direction of a 
laser shot and two or more pixel lines as coincidence is not limited only to the pixel configuration of 
drawing 1 R> 1, drawing 2 , and drawing 32 , and it can apply also to the pixel configuration of other 
current drive methods, such as drawing 38 which is the pixel configuration of a current mirror, drawing 
42 R> 2, and drawing 50 . Moreover, it is applicable also to the pixel configuration of electrical-potential- 
difference drives, such as drawing 43 , drawing 51 , drawing 54 , and drawing 62 . That is, it is because 
an electrical-potential-difference program can be carried out good with the electrical-potential- 
difference value impressed to the same source signal line 18 if the property of TFT of the pixel upper 
and lower sides is in agreement. 

[0348] In drawing 24 , when a write-in pixel line is eye (1) pixel line, as for gate signal line 17a, (1) and 

(2) are chosen (refer to drawing 25 ). That is, switching transistor 11b of a pixel line (1) and (2) and 
transistor 11c are ON states. Moreover, gate signal line 17b is the opposite phase of gate signal line 17a. 
Therefore, the current is not flowing to EL element 15 of the pixel line which switching transistor 1 1 d of 
a pixel line (1) and (2) is an OFF state at least, and corresponds. That is, it is in the astigmatism LGT 
condition 52. In addition, in drawing 24 , in order to reduce generating of a flicker, the viewing area 53 is 
divided into five. 

[0349] Ideally, 2 pixels (line) transistor 11a is Iwx5 (in the case of N= 10), respectively. That is, since it is 
K= 2, the current which flows to the source signal line 18 passes the current used as IwxKx5=Iwx10 to 
the source signal line 18. And a 5 times as many current as this is programmed by the capacitor 19 of 
each pixel 16. 

[0350] Since the pixel line chosen as coincidence is a 2-pixel line (K= 2), two drive transistor 11a 
operates. That is, per pixel, and 10 / 2= 5 times as many current as this flows to transistor 11a. In the 
source signal line 18, the current which added two program currents of transistor 11a flows. 
[0351] For example, originally, it considers as the current Id to write in and the current of Iwx10 is 
passed to the source signal line 18 at write-in pixel line 51a. Since the image data of normal is written in 
behind, write-in pixel line 51b is satisfactory. Pixel line 51b is the same display as 51a between 1H 
periods. Therefore, pixel line 51b chosen in order to make write-in pixel line 51a and a current increase 
is made into the non-display condition 52 at least. After the following 1H, gate signal line 17a (1) is un- 
choosing, and ON state voltage (Vgl) is impressed to gate signal line 17b. Moreover, gate signal line 17a 

(3) is chosen as coincidence (Vgl electrical potential difference), and a program current flows from 
transistor 11a of the selected pixel line (3) to the source signal line 18 toward the source driver 14. 

Thus, by operating, the image data of normal- is held at a pixel line (1). . . . - r 

[0352] After the following 1H, gate signal line 17a (2) is un-choosing, and ON state voltage (Vgl) is 
impressed to gate signal line 17b. Moreover, gate signal line 17a (4) is chosen as coincidence (Vgl 
electrical potential difference), and a program current flows from transistor 11a of the selected pixel line 

(4) to the source signal line 18 toward the source driver 14. Thus, by operating, the image data of normal 
is held at a pixel line (2). the above actuation and a 1 -pixel line [ every ] shift (of course, you may shift 
two or more pixel line every.) For example, if it is a false interlace drive, it will shift two lines at a time. 
Moreover, one screen is rewritten from a viewpoint of image display by [ for which the same image may 
be written in two or more pixel lines ] scanning, carrying out. 
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[0353] Although it is the same as that of drawing 16 f in order to program with a 5 times as many 
current (electrical potential difference) as this to each pixel, by the drive approach of drawing 24 , the 
luminescence brightness of EL element 15 of each pixel becomes 5 times ideally. Therefore, the 
brightness of a viewing area 53 becomes 5 times from a predetermined value. What is necessary is just 
to let one fifth of the range of the display screen 1 be the non-display fields 52, including the write-in 
pixel line 51 so that you may illustrate to drawing 16 etc. in order to make this into predetermined 
brightness. 

[0354] Two write-in pixel lines 51 (51a, 51b) are chosen, and sequential selection is made the lower side 
from the surface of Screen 50 so that it may illustrate to drawing 27 (also refer to drawing 26 .). In 
drawing 26 , the pixel lines 16a and 16b are chosen. However, 51b is lost, although it writes in and pixel 
line 51a exists like drawing 27 (b), if it comes to the lower side of a screen. That is, the pixel line only of 
one to choose is lost Therefore, all the currents impressed to the source signal line 1 8 are written in 
pixel line 51a. Therefore, a twice as many current as this will be programmed by the pixel as compared 
with pixel line 51a. 

[0355] To this technical problem, this invention forms the dummy pixel line 281 the lower side of Screen 
50 so that it may illustrate to drawing 27 (b) (arrangement). Therefore, when a selection pixel line is 
chosen to the lower side of Screen 50, the last pixel line and the dummy pixel line 281 of Screen 50 are 
chosen. Therefore, the current as a convention is written in the write-in pixel line of drawing 27 (b). 
[0356] Drawing 28 shows the condition of drawing 27 (b). When a selection pixel line is chosen to the 
pixel 16c line of the lower side of Screen 50 so that clearly [ in drawing 28 ], the last pixel line 281 of 
Screen 50 is chosen. The dummy pixel line 281 is arranged out of a viewing area 50. That is, or it does 
not switch on the light, the light is not made to switch on, or the dummy pixel line 281 is constituted so 
that it may not be visible as a display, even if it switches on the light. For example, if the contact hole of 
a pixel electrode and TFT1 1 is lost or EL film is not formed in a dummy pixel line, it is. 
[0357] Although [ drawing 27 ] the dummy pixel (line) 281 is formed the lower side of Screen 50 (it 
forms and arranges), it does not limit to this. For example, when [ which is scanned from the lower side 
of a screen to the surface ] carrying out (vertical inversion scan), the dummy pixel line 281 should be 
formed also in the surface of Screen 50 so that it may illustrate to drawing 29 (b), so that it may 
illustrate to drawing 29 (a). That is, the dummy pixel line 281 is formed in each of the lower side for the 
surface of Screen 50 (arrangement). By constituting as mentioned above, it can respond now also to the 
vertical reversal scan of a screen. The above example was the case where coincidence selection of the 
2-pixel line was made. 

[0358] The method (refer to drawing 23 ) which does not limit to this and makes coincidence selection 
of the 5-pixel line is sufficient as this invention. That is, in a 5-pixel line coincidence drive, the dummy 
pixel line 281 should just be formed by four lines. The dummy pixel line configuration of this invention or 
a dummy pixel line drive is a method which uses at least one or more dummy pixel lines. Of course, it is 
desirable to use combining the dummy pixel line drive approach and N double pulse drive. 
[0359] By the drive approach which chooses two or more pixel lines as coincidence, it becomes difficult 
to absorb the property variation of transistor 11a, so that the pixel line count chosen as coincidence 
increases. However, when a selection number falls, the current programmed to 1 pixel becomes large, 
and a big current will be passed to-EL element 15. If the current passed to EL element 15 is larger EL - 
element 15 will become easy to deteriorate. 

[0360] Drawing 30 solves this technical problem. The fundamental concept of drawing 30 is the approach 
of choosing two or more pixel lines as coincidence, as drawing 22 and drawing 29 explained 1/2H (1/2 of 
a horizontal scanning period). 1/2H (1/2 of a horizontal scanning period) of after that combine the 
approach of choosing a 1 -pixel line, as drawing 5 , drawing 13 , etc. explained. Thus, by constructing and 
uniting, the property variation of transistor 11a can be absorbed and homogeneity within a field can be 
made good more at high speed. 

[0361] In drawing 30 , in order to give explanation easy, by the 1st period, a 5-pixel line is chosen as 
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coincidence, and in the 2nd period, it explains noting that a 1 -pixel line is chosen. First, in the 1st period 
(1/2H of the first half), a 5-pixel line is chosen as coincidence so that it may illustrate to drawing 30 
(a1). Since it explained using drawing 2222 , this actuation is omitted. The current passed to the source 
signal line 18 as an example is made into 25 times of a predetermined value. Therefore, a 5 times as 
many current (25/5-pixel line = 5) as this is programmed by transistor 11a (in the case of the pixel 
configuration of drawing 1 ) of each pixel 16. Since it is a 25 times as many current as this, the charge 
and discharge of the parasitic capacitance generated in the source signal line 18 etc. are carried out 
extremely for a short period of time. Therefore, the potential of the source signal line 18 turns into 
target potential for a short time, and it is programmed so that the terminal voltage of the capacitor 1 9 of 
each pixel 16 also passes a current 5 times. Impression time amount of a current is set to 1/2H (1/2 of 
1 horizontal-scanning period) of the first half these 25 times. 

[0362] Since, as for the 5-pixel line of a write-in pixel line, the same image data is written in with a 
natural thing, transistor 1 1 d of a 5-pixel line is cost by the OFF state so that it may not display. 
Therefore, a display condition serves as drawing 30 (a2). 

[0363] 1/2H period in the second half of a degree chooses a 1 -pixel line, and performs a current 
(electrical potential difference) program. This condition is illustrated to drawing 30 R> 0 (b1). The 
current (electrical potential difference) program of the write-in pixel line 51a is carried out so that a 5 
times as many current as this may be passed like the point. The current passed to each pixel by drawing 
30 (a 1) and drawing 30 (b1) is made the same, because change of the terminal voltage of the 
programmed capacitor 19 is made small and a target current can be passed more at a high speed. 
[0364] That is, it brings close by drawing 30 (a1) to the value to which a sink flows to two or more pixels, 
and the current of an outline flows a current at a high speed. In this 1st phase, since it is programming 
by two or more transistor 11a, the error by the variation in a transistor has occurred to desired value. 
Only the pixel line which writes in and holds data in the 2nd next phase is chosen, and a perfect program 
is performed from the desired value of an outline to predetermined desired value. 

[0365] In addition, since it is the same as that of examples, such as drawing 13 , to scan the astigmatism 
LGT field 52 down from on a screen, and to also scan write-in pixel line 51a down from on a screen, 
explanation is omitted. 

[0366] Drawing 31 is a drive wave for realizing the drive approach of drawing 30 . 1H (1 horizontal- 
scanning period) consist of two phases so that it may understand by drawing 31 . These two phases are 
changed by the ISEL signal. The ISEL signal is illustrated to drawing 31 . 

[0367] First, the ISEL signal is explained. The driver circuit 14 which carries out drawing 30 possesses 
the current output circuit A and the current output circuit B. Each current output circuit consists of DA 
circuits, OPEN amplifier, etc. which carry out the DA translation of the 8-bit gradation data. The current 
output circuit A consists of examples of drawing 30 so that a 25 times as many current as this may be 
outputted. On the other hand, the current output circuit B is constituted so that a 5 times as many 
current as this may be outputted. The switching circuit formed in the current-output section by the 
ISEL signal (arrangement) is controlled, and the output of the current output circuit A and the current 
output circuit B is impressed to the source signal line 18. This current output circuit is arranged at each 
source signal line. 

[0368] The current output-circuit- A- where an ISEL signal outputs a current-25 times^at the time of L 
level is chosen, and the source driver IC 14 absorbs the current from the source signal line 18 (the 
current output circuit A formed in the source driver circuit 14 absorbs appropriately). Magnitude 
adjustment of current output circuit currents, such as 25 times and 5 times, is easy. It is because it can 
constitute from two or more resistance and an analog switch easily. 

[0369] It writes in, as shown in drawing 30 , and when a pixel line is eye (1) pixel line (see the column 
which is 1H of drawing 30 ), as for gate signal line 17a, (1), (2), (3), (4), and (5) are chosen (when it is the 
pixel configuration of drawing 1 ). That is, switching transistor 11b of a pixel line (1), (2), (3), (4), and (5) 
and transistor 11c are ON states. Moreover, since ISEL is L level, the current output circuit A which 
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outputs a current 25 times is chosen, and it connects with the source signal line 18. Moreover, OFF 
state voltage (Vgh) is impressed to gate signal line 17b. Therefore, the current is not flowing to EL 
element 15 of the pixel line which switching transistor 1 1d of a pixel line (1), (2), (3), (4), and (5) is an 
OFF state, and corresponds. That is, it is in the astigmatism LGT condition 52. 

[0370] Ideally, 5-pixel transistor 1 1a passes the current of Iwx2 to the source signal line 18, respectively. 
And a 5 times as many current as this is programmed by the capacitor 19 of each pixel 16. Here, in 
order to make an understanding easy, it explains noting that the property (Vt, S value) of each transistor 
11a corresponds. 

[0371] Since the pixel line chosen as coincidence is a 5-pixel line (K= 5), five drive transistor 11a 
operates. That is, per pixel, and 25 / 5= 5 times as many current as this flows to transistor 11a. In the 
source signal line 18, the current which added five program currents of transistor 11a flows. For example, 
when considering as the current Iw written in a pixel by the conventional drive approach at write-in pixel 
line 51a, the current of Iwx25 is passed to the source signal line 18. In order to make the amount of 
currents to the write-in pixel line 51b source signal line 18 which writes in image data henceforth 
increase from a write-in pixel line (1), it is the pixel line used auxiliary. However, since the image data of 
normal is written in behind, write-in pixel line 51b is satisfactory. 

[0372] Therefore, pixel line 51b is the same display as 51a between 1H periods. Therefore, pixel line 51b 
chosen in order to make write-in pixel line 51a and a current increase is made into the non-display 
condition 52 at least. 

[0373] In the following 1/2H (1/2 of a horizontal scanning period), only write-in pixel line 51a is chosen. 
That is, only eye (1) pixel line is chosen. ON state voltage (Vgl) is impressed for gate signal line 17a (1), 
and, as for gate signal line 17a (2), (3), (4), and (5), OFF (Vgh) is impressed so that clearly [ in drawing 
31 ]. Therefore, although transistor 11a of a pixel lined) is operating state (condition which supplies the 
current to the source signal line 18), switching transistor 11b of a pixel line (2), (3), (4), and (5) and 
transistor 11c are OFF states. That is, it is in the condition of not choosing. Moreover, since ISEL is H 
level, the current output circuit B which outputs a current 5 times is chosen, and this current output 
circuit B and the source signal line 18 are connected. Moreover, the condition of gate signal line 17b 
does not have the previous condition of 1/2H, and change, and OFF state voltage (Vgh) is impressed. 
Therefore, the current is not flowing to EL element 15 of the pixel line which switching transistor 1 1d of 
a pixel line (1), (2), (3), (4), and (5) is an OFF state, and corresponds. That is, it is in the astigmatism 
LGT condition 52. 

[0374] From the above thing, transistor 11a of a pixel line (1) passes the current of Iwx5 to the source 
signal line 18, respectively. And a 5 times as many current as this is programmed by the capacitor 19 of 
each pixel line (1). 

[0375] In the next horizontal scanning period, a 1 -pixel line and a write-in pixel line shift That is, a 
write-in pixel line is (2) shortly. In the first period of 1/2H, it writes in, as shown in drawing 31 , and 
when a pixel line is eye (2) pixel lines, as for gate signal line 17a, (2), (3), (4), (5), and (6) are chosen. 
That is, switching transistor 11b of a pixel line (2), (3), (4), (5), and (6) and transistor 11c are ON states. 
Moreover, since ISEL is L level, the current output circuit A which outputs a current 25 times is chosen, 
and it connects with the source signal line 18. Moreover, OFF state voltage (Vgh) is impressed to gate 
- signal line 17b. Therefore, the current is not flowing to-EL element 15 of the pixel line which switching 
transistor 1 1 d of a pixel line (2), (3), (4), (5), and (6) is an OFF state, and corresponds. That is, it is in the 
astigmatism LGT condition 52. On the other hand, since the Vgl electrical potential difference is 
impressed, transistor 1 1 d is an ON state and gate signal line 17of pixel line (1) b (1) turns on EL element 
15 of a pixel line (1). 

[0376] Since the pixel line chosen as coincidence is a 5-pixel line (K= 5), five drive transistor 11a 
operates. That is, per pixel, and 25 / 5= 5 times as many current as this flows to transistor 1 1a. In the 
source signal line 18, the current which added five program currents of transistor 11a flows. 
[0377] In the following 1/2H (1/2 of a horizontal scanning period), only write-in pixel line 51a is chosen. 
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That is, only eye (2) pixel lines is chosen. ON state voltage (Vgl) is impressed for gate signal line 17a (2), 
and, as for gate signal line 17a (3), (4), (5), and (6), OFF (Vgh) is impressed so that clearly [ in drawing 
31 ]. Therefore, although transistor 11a of a pixel line (1) and (2) is operating state (condition that in the 
pixel line (1) supply a current to EL element 15 and the sink and the pixel line (2) supply the current to 
the source signal line 18), switching transistor 11b of a pixel line (3), (4), (5), and (6) and transistor 11c 
are OFF states. That is, it is in the condition of not choosing. Moreover, since ISEL is H level, the 
current output circuit B which outputs a current 5 times is chosen, and this current output circuit 
1222b and the source signal line 18 are connected. Moreover, the condition of gate signal line 17b does 
not have the previous condition of 1/2H, and change, and OFF state voltage (Vgh) is impressed. 
Therefore, the current is not flowing to EL element 15 of the pixel line which switching transistor 1 1 d of 
a pixel line (2), (3), (4), (5), and (6) is an OFF state, and corresponds. That is, it is in the astigmatism 
LGT condition 52. 

[0378] From the above thing, transistor 11a of a pixel line (2) passes the current of Iwx5 to the source 
signal line 18, respectively. And a 5 times as many current as this is programmed by the capacitor 19 of 
each pixel line (2). One screen can be displayed by carrying out the above actuation one by one. 
[0379] The drive approach explained by drawing 30 chooses a G pixel line (G is two or more) in the 1st 
period, and programs it in each pixel line to pass a N times as many current as this. It is the method 
programmed to choose a B pixel line (for it to be smaller than G and for B to be one or more) in the 2nd 
period after the 1st period, and to pass a N times as many current as this to a pixel. 
[0380] However, there are other policies. A G pixel line (G is two or more) is chosen in the 1st period, 
and it programs so that the total current of each pixel line turns into a N times as many current as this. 
It is the method programmed so that a B pixel line (it is smaller than G and B is one or more) is chosen 
in the 2nd period after the 1st period and the current (current of a 1 -pixel line when [ however, ] a 
selection pixel line is 1) of total of the selected pixel line becomes N times. For example, in drawing 30 
R> 0 (a1), a 5-pixel line is chosen as coincidence and a twice as many current as this is passed to 
transistor 11a of each pixel. Therefore, to the source signal line 18, a 5x2 times = 10 times as many 
current as this flows. In the 2nd next period, a 1 -pixel line is chosen in drawing 30 (b1). To this 1 -pixel 
transistor 11a, a 10 times as many current as this is passed. 

[0381] In addition, in drawing 31 , although the period which chooses two or more pixel lines as 
coincidence was set to 1/2H and the period which chooses a 1 -pixel line was set to T/2H, it does not 
limit to this. It is good also considering the period which sets to 1/4H the period which chooses two or 
more pixel lines as coincidence, and chooses a 1-pixel line as 3/4H. Moreover, although the period which 
added the period which chooses two or more pixel lines as coincidence, and the period which chooses a 
1 -pixel line was set to 1H, it is not limited to this. For example, you may be 1.5H period also in 2H period. 
[0382] Moreover, in drawing 30 , though the period which chooses a 5— pixel line as coincidence is set to 
1/2H and a 2-pixel line is chosen as coincidence in the 2nd next period, it is good. Even in this case, 
convenient image display is realizable practically. 

[0383] Moreover, in drawing 30 , although considered as two steps which set to 1/2H the 1st period 
which chooses a 5-pixel line as coincidence, and set to 1/2H the 2nd period which chooses a 1 -pixel 
line, it does not limit to this. For example, it is good also as three phases which the 1st phase chooses a 
5-pixel line as coincidence* and-the 2nd period chooses a 2-pixel line-among said 5-pixel lines, and- 
finally choose a 1 -pixel line. That is, you may also write image data in a pixel line in two or more phases. 
[0384] By the N double pulse drive approach of the above this invention, by each pixel line, make the 
same the wave of gate signal line 17b, and it is made to shift at spacing of 1H, and impresses. Thus, the 
pixel line to turn on can be shifted one by one, specifying the time amount which EL element 15 has 
turned on by scanning to one F/N. Thus, it is easy to realize to make the same the wave of gate signal 
line 17b, and to shift it in each pixel line. It is because what is necessary is just to control ST1 and ST2 
which are data impressed to the shift register circuits 61a and 61b of drawing 6 . For example, if Vgl is 
outputted to gate signal line 17b when an input ST 2 is L level, and Vgh is outputted to gate signal line 
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17b when an input ST 2 is H level, only the period of 1 F/N inputs ST2 impressed to shift register 17b 
on L level, and makes it H level at other periods. This inputted ST2 is only shifted with the clock CLK2 
which synchronized with 1 H. 

[0385] In addition, it is necessary to set to 0.5 or more msecs the period which turns EL element 15 on 
and off. When this period was short, it will not be in a perfect black display condition with the after- 
image property of human being's eyes, but an image came to have faded, and resolution came to have 
fallen. Moreover, it will be in the display condition of the display panel of a data-hold mold. However, 
when an on-off period is set to 100 or more msecs, it is visible to a flashing condition. Therefore, the 
on-off period of an EL element should be made 0.5 or more-msec 100 or less msec. The on-off period 
should be made still more preferably 2 or more-msec 30 or less msec. The on-off period should be 
made still more preferably 3 or more-msec 20 or less msec. 

[0386] Although the number of partitions of the black screen 152 can realize a good movie display if it is 
set to one, a flicker of a screen becomes easy to be in sight. Therefore, it is desirable to divide the 
black insertion section into plurality. However, if the number of partitions is made [ many / too much ], 
animation dotage will occur. The number of partitions should carry out to eight or less [ 1 or more ]. It is 
desirable to carry out to five or less [ 1 or more ] still more preferably. 

[0387] In addition, as for the number of partitions of a black screen, it is desirable to constitute so that 
it can change by the still picture and the animation. In N= 4, 75% is a black screen and 25% of the 
number of partitions is image display. At this time, the number of partitions 1 scans 75% of black display 
in the vertical direction of a screen in the state of 75% of black obi. It is the number of partitions 3 
which is scanned by 3 blocks of 25% of black screen, and 25/3% of display screen. A still picture makes 
[ many ] the number of partitions. An animation lessens the number of partitions, a change — an input 
image — responding — being automatic (animation detection etc.) — you may carry out and a user may 
carry out manually. Moreover, what is necessary is just to constitute so that it can change to the image 
of a display etc. and may be made it corresponding to an input plug socket. 

[0388] For example, in a cellular phone etc., the number of partitions is made or more into ten by a 
wallpaper display and the input screen (you may turn on and off to every 1H extremely). When displaying 
the animation of NTSC, the number of partitions is made or less [ 1 or more ] into five. In addition, as 
for the number of partitions, it is desirable to constitute so that it can change to three or more 
multistage stories. For example, it is number— of-partitions nothing, 2, 4, 8, etc. 
[0389] Moreover, when area of a full screen is set to 1, as for the rate of a black screen to all the 
display screens, it is desirable to carry out to 0.9 (for it to be nine or less [ 1.2 or more ], if it displays 
by N) or less [ 0.2 or more ]. Moreover, it is desirable to carry out to 0.6 (for it to be six or less [ 1.25 or 
more ], if it displays by N) especially or less [ 0.25 or more ]. The improvement effect in a movie display 
is low in it being 0.20 or less. The brightness for a display becomes it high that it is 0.9 or more, and it 
becomes that the amount of display moves up and down that it is easy to be recognized visually. 
[0390] Moreover, as for the frame number per second, 100 (10Hz or more 100Hz or less) or less [ 10 or 
more ] are desirable. 65 (12Hz or more 65Hz or less) or less [ further 12 or more ] are desirable. When 
there are few frame numbers, a flicker of a screen comes to be conspicuous, if there are too many 
frame numbers, the writing from a driver circuit 14 etc. will become painful, and resolution will 

- - r deteriorate.— - . r — • -•■ ■- - *•* - -• . 

[0391] Anyway, in this invention, the brightness of an image can be changed by control of the gate signal 
line 17. However, it cannot be overemphasized that you may carry out by the brightness of an image 
changing the current (electrical potential difference) impressed to the source signal line 18. Moreover, it 
cannot be overemphasized that you may carry out combining control of the gate signal (using drawing 
33 , drawing 35 , etc.) line 17 explained previously and changing the current (electrical potential 
difference) impressed to the source signal line 18. 

[0392] In addition, it cannot be overemphasized that the above matter can also apply the pixel 
configuration of electrical-potential-difference programs, such as a pixel configuration of current 
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programs, such as drawing 38 , drawing 43 , drawing 51 f and drawing 54 . What is necessary is to carry 
out transistor 1 1d in drawing 43 , and just to carry out on-off control of the transistor 1 1e for transistor 
1 1d by drawing 51 at drawing 38 . Thus, N double pulse drive of this invention is easily realizable by 
turning on and off wiring which passes a current to EL element 15. 

[0393] Moreover, the time of day which sets only the period of 1 F/N of gate signal line 17b to Vgl is 1F 
(it does not limit to 1F.). It is good at a unit period. Any time of day is sufficient among periods. When 
only a predetermined period makes unit time amount turn on EL element 15 inside, it is because it is 
what obtains predetermined average luminance. Set gate signal line 17b to Vgl immediately, and make it 
however, better for EL element 15 to emit light in a current program period (1H). It is because it is hard 
coming to win popularity the effect of the retention property of the capacitor 19 of drawing 1 . 
[0394] Moreover, it is desirable to constitute so that it can carry out adjustable [ of the number of 
partitions of this image ]. For example, that a user pushes a brightness adjustment switch or by turning 
a brightness adjusting volume, this change is detected and the value of K is changed. You may 
constitute so that it may be manual or may be made to change with the contents of the image to display, 
and data automatically. 

[0395] Thus, it is also easily realizable to change the value (number of partitions of the image display 
section 53) of K. the timing (when [ of 1F ] is it made L level?) of the data impressed to ST in drawing 6 
— adjustment — or it is because what is necessary is just to constitute so that it can carry out 
adjustable. 

[0396] In addition, in drawing 16 , the period (1 F/N) which sets gate signal line 17b to Vgl is divided into 
plurality (number of partitions K), and although [ the period set to Vgl ] the period of 1F/(K/N) is carried 
out K times, it is not this-limited. L (L!=K) time operation of the period of 1 F/(K/N) may be carried out. 
That is, this invention displays an image 50 by controlling the period (time amount) passed to EL 
element 15. Therefore, carrying out L (L!=K) time operation of the period of 1F/(K/N) is included in the 
technical thought of this invention. Moreover, the brightness of an image 50 can be changed in digital 
one by changing the value of L For example, by L= 3, 50% of brightness (contrast) change is set to L= 2. 
It cannot be overemphasized that these control is also applicable to other examples of this invention (of 
course, it is applicable also to this invention explained henceforth). These are also N double pulse drives 
of this invention. The above example was what gives an on-off indication of Screen 50 by arranging 
transistor 1 1 d as a switching element between EL element 15 and transistor 11a for a drive (formation), 
and controlling this transistor 1 1d. It was what loses the current write-in lack in the black display 
condition of a current program method, and realizes good resolution or a black display by this drive 
approach. That is, it is important to realize a good black display by the current program method. The 
drive approach explained below resets transistor 11a for a drive, and realizes a good black display. 
Hereafter, the example is explained using drawing 32 . 

[0397] Drawing 32 is the pixel configuration of drawing 1 fundamentally. With the pixel configuration of 
drawing 32 , programmed Iw current flows to EL element 15, and EL element 15 emits light. That is, drive 
transistor 11a holds the capacity to pass a current, by being programmed. The method which makes 
transistor 11a reset (OFF state) using the capacity to pass this current is a drive method of drawing 32 . 
Henceforth, this drive method is called a reset drive. 

[0398} In order to realize a reset drive with the pixel configuration of drawing 1 , it is necessary to- r - 
constitute so that the on-off control of transistor 11b and the transistor 11c can be carried out 
independently. That is, it enables it to control independently gate signal line 11a (gate signal line WR) 
which carries out on-off control of the transistor 1 1 b so that it may illustrate by drawing 32 , and gate 
signal line 11c (gate signal line EL) which carries out on-off control of the transistor 11c. What is 
necessary is for two shift registers 61 which became independent so that it might illustrate to drawing 6 
just to perform control of gate signal line 11a and gate signal line 11c. 

[0399] The driver voltage of the gate signal line WR and the gate signal line EL is good to make it 
change. Amplitude value (difference of ON state voltage and OFF state voltage) of the gate signal line 
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WR is made smaller than the amplitude value of the gate signal line EL If the amplitude value of a gate 
signal line is fundamentally large, it will run as a gate signal line and a pixel, an electrical potential 
difference will become large, and a black float will be generated, the potential of the source signal line 18 
impresses the amplitude of the gate signal line WR to a pixel 16 — not having (it impressing (at the time 
of selection)) — what is necessary is just to control Since potential fluctuation of the source signal line 
18 is small, amplitude value of the gate signal line WR can be made small. On the other hand, the gate 
signal line EL needs to carry out on-off control of EL. Therefore, amplitude value becomes large. Since 
it corresponds to this, output voltage with shift registers 61a and 61b is changed, the case where P 
pixels are formed by TFT — Vgh (OFF state voltage) of shift registers 61a and 61b — abbreviation — it 
is made the same and Vgl (ON state voltage) of shift register 61a is made lower than Vgl (ON state 
voltage) of shift register 61b. 

[0400] Hereafter, a reset drive method is explained, referring to drawing 33 . Drawing 33 is the principle 
explanatory view of a reset drive. First, transistor 11c and transistor 1 1 d are made into an OFF state, 
and transistor 1 1b is made into an ON state so that it may illustrate to drawing 33 (a). Then, the drain 
(D) terminal of transistor 11a for a drive and a gate (G) terminal are short, and lb current flows. 
Generally, a current program is carried out in the field in front of one (frame), and transistor 11a has the 
capacity to pass a current. If transistor 1 1 d will be in an OFF state in this condition and transistor 11b 
makes it an ON state, the drive current lb will flow for the gate (G) terminal of transistor 11a. Therefore, 
the gate (G) terminal of transistor 1 1a and a drain (D) terminal serve as the same potential, and 
transistor 1 1a is reset (condition of not passing a current). 

[0401] The reset condition (condition of not passing a current) of this transistor 11a is equivalent to the 
condition of having held the offset voltage of the electrical-potential-difference offset canceller method 
explained by drawing 51 etc. That is, in the state of drawing 33 (a), offset voltage will be held between 
the terminals of a capacitor 19. This offset voltage is a different electrical-potential-difference value 
according to the property of transistor 11a. Therefore, to the capacitor 19 of each pixel, transistor 11a 
does not pass a current by operating drawing 33 (a) (that is, a black display current (equal to ******** 
0) will be held.). 

[0402] In addition, it is desirable to carry out actuation of making transistor 11b and transistor 11c into 
an OFF state, making transistor 1 1d into an ON state, and passing a current to transistor 1 1a for a drive 
before actuation of drawing 33 (a). As for this actuation, it is desirable to carry out for a short time as 
much as possible. It is because there is a possibility of a current flowing to EL element 15, and EL 
element 15 lighting up to it, and reducing display contrast to it. As for this operating time, it is desirable 
to carry out 0.1% or more to 10% or less of 1H (1 horizontal-scanning period). It is desirable to make it 
become 2% or less 0.2% or more still more preferably. Or it is desirable to make it become below 
5microsec more than 0.2microsec. Moreover, it may bundle up to the pixel 16 of a full screen, and the 
above-mentioned actuation (actuation performed before drawing 33 (a)) may be carried out. By carrying 
out the above actuation, the drain (D) terminal voltage of transistor 11a for a drive can fall, and smooth 
lb current can be passed now in the state of drawing 33 (a). In addition, the above matter is applied to 
other reset drive methods of this invention. 

[0403] lb current flows and there is an inclination for the terminal voltage of a capacitor 19 to become 
small, so that operation time-amount of drawing 33 (a) is lengthened.Therefore, it is necessary to make 
operation time amount of drawing 33 (a) into a fixed value. As for the operation time amount of drawing 
3333 (a), according to an experiment and examination, it is desirable to make it less than [ more than 
1H5H ]. In addition, as for this period, it is desirable to make it differ by the pixel of R, G, and B. It is 
because EL ingredients differ by the pixel of each color and there is a difference in the standup 
electrical potential difference of this EL ingredient etc. By each pixel of RGB, it is adapted for EL 
ingredient and the optimal period is set up. In addition, in an example, although this period is made into 
less than [ more than 1H5H ], it cannot be overemphasized that you may be more than 5H in the drive 
method which is mainly concerned with black insertion (a black screen is written in). In addition, the 
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black display condition of a pixel becomes good, so that this period is long. 

[0404] drawing 33 (a) — after operation and the period not more than more than 1H5H — it is and 
changes into the condition of drawing 33 (b). Drawing 33 (b) is in the condition of having made transistor 
11c and transistor 11b turning on, and having made transistor 1 1d turning off. Although the condition of 
drawing 33 (b) was explained above, it is in the condition of performing the current program. That is, the 
program current Iw is outputted from the source driver circuit 14 (or absorption), and this program 
current Iw is passed to transistor 11a for a drive. The potential of the gate (G) terminal of transistor 11a 
for a drive is set up so that this program current Iw may flow (setting potential is held at a capacitor 19). 
[0405] If the program current Iw is 0 (A), since transistor 11a becomes [ that the condition of not 
passing the current of drawing 33 (a) is held with as, and ] about a current, it can realize a good black 
display. Moreover, even if it is the case where the current program of a white display is performed by 
drawing 33 (b) and the property variation of the transistor for a drive of each pixel has occurred, a 
current program is completely performed from the offset voltage of a black display condition. Therefore, 
the time amount programmed by the target current value becomes equal according to gradation. 
Therefore, there is no gradation error by the property variation of transistor 11a, and good image display 
can be realized. 

[0406] Turn off with transistor 11b and transistor 11c, transistor 1 1 d is made to turn on, and a sink and 
EL element 15 are made for the program current Iw (= le) from transistor 1 1for drive a to emit light to 
EL element 15 so that it may illustrate to drawing 3333 (c) after current programming of drawing 33 (b). 
Also about drawing 33 (c), since drawing 1 etc. explained above, it omits for details. 

[0407] That is, the drive method (reset drive) explained by drawing 33 Between transistor 11a for a drive 
and EL element 15 is cut (condition that a current does not flow), and the drain (D) terminal of the 
transistor for a drive and a gate (G) terminal (or a source (S) terminal and a gate (G) terminal — ) 1st 
actuation which will short-circuit between 2 terminals containing the gate (G) terminal of the transistor 
for a drive if it expresses still more generally, and 2nd actuation which performs a current (electrical 
potential difference) program to the transistor for a drive after said actuation are carried out. And 2nd 
actuation at least is performed after the 1st actuation. In addition, like the configuration of drawing 32, in 
order to carry out a reset drive, it must constitute so that transistor 11b and transistor 11c can be 
controlled independently. 

[0408] The pixel line an image display condition (supposing instant-change is observable) has a current 
program first performed will be in a reset condition (black display condition), and a current program will 
be performed after 1H (it is in a black display condition also at this time.). It is because transistor 1 1 d is 
off. . Next, a current is supplied to EL element 15 and a pixel line emits light by predetermined 
brightness (programmed current). That is, the pixel line of a black display should move to down from on 
a screen, and it should seem that the image writes and replaces in the location which this pixel line 
passed. In addition, although a current program is performed after reset and 1H, this period is good also 
as within about 5H. It is because a long time is comparatively needed for reset of drawing 33 (a) being 
performed completely. 5H, then a 5-pixel line should serve as a black display (when the pixel line of a 
current program is also put in, it is a 6-pixel line) in this period. 

[0409] moreover, a 1 -pixel line every, it may not limit to carrying out and you may change a reset 

condition into a reset condition at two or more pixel line [ every ] coincidence.- moreover, you may scanj 

changing into a reset condition and overlapping two or more pixel line [ every ] coincidence. If a 4-pixel 
line is reset to coincidence, for example, at the 1st horizontal scanning period (one unit) A pixel line (1), 
(2), (3), and (4) are changed into a reset condition, a pixel line (3), (4), (5), and (6) are changed into a 
reset condition at the 2nd next horizontal scanning period, and a pixel line (5), (6), (7), and (8) are further 
changed into a reset condition at the 3rd next horizontal scanning period. Moreover, the drive condition 
of changing a pixel line (7), (8), (9), and (10) into a reset condition at the 4th next horizontal scanning 
period is illustrated. In addition, naturally the drive condition of drawing 33 (b) and drawing 33 (c) is also 
carried out synchronizing with the drive condition of drawing 33 (a). 
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[0410] Moreover, after changing all the pixels of one screen into a reset condition in the state of a scan 
simultaneous, it cannot be overemphasized that the drive of drawing 33 (b) and (c) may be carried out 
moreover, an interlace drive condition (interlaced scanning of a 1 -pixel line or two or more pixel line) — 
a reset condition (a 1 -pixel line or two or more pixel line jump) — even if — a good thing cannot be 
overemphasized. Moreover, a random reset condition may be carried out. Moreover, explanation of a 
reset drive of this invention is a method which operates a pixel line (that is, the vertical direction of a 
screen controls). However, as for the concept of a reset drive, the control direction is not limited to a 
pixel line. For example, it cannot be overemphasized that a reset drive may be carried out in the 
direction of a pixel train. 

[041 1] In addition, the reset drive of drawing 33 can realize still better image display combining with N 
double pulse drive of this invention etc., and by combining with an interlace drive. Especially the 
configuration of drawing 22 is an intermittent [ N/K twice as many as this ] pulse drive (it is the drive 
approach of establishing two or more lighting fields in one screen.). This drive approach controls gate 
signal line 17b, and can realize it easily by carrying out on-off control action of the transistor 1 1d. This 
explained above. Since it is easily realizable, there is also no generating of a flicker and good image 
display can be realized. This is the description which was excellent in drawing 22 or its deformation 
configuration. Moreover, it cannot be overemphasized that other drive approaches, for example, the 
reverse bias drive method explained [ subsequent ], a precharge drive method, and the image display 
that was further excellent by running and combining with an electrical-potential-difference drive method 
etc. are realizable. As mentioned above, it cannot be overemphasized that a reset drive as well as this 
invention can be carried out combining other examples of this specification. 

[0412] Drawing 34 is the block diagram of the display which realizes a reset drive. Gate driver circuit 
12a controls gate signal line 17a and gate signal line 17b in drawing 32 . On-off control of the transistor 
11b is carried out by impressing an on-off electrical potential difference to gate signal line 17a. 
Moreover, on-off control of the transistor 1 1 d is carried out by impressing an on-off electrical potential 
difference to gate signal line 17b. Gate driver circuit 12b controls gate signal line 17c in drawing 32 . 
On-off control of the transistor 11c is carried out by impressing an on-off electrical potential difference 
to gate signal line 1 7c. 

[0413] Therefore, gate -signal line 17a is operated by gate driver circuit 12a, and gate signal line 17c is 
operated by gate driver circuit 12b. Therefore, the timing which is made to turn on transistor 11b and 
resets transistor 11a for a drive, and the timing which is made to turn on transistor 111c and performs a 
current program to transistor 11a for a drive can be set up freely. The same as that of what was 
explained above, or since it is similar, other configurations etc. omit explanation. 

[0414] Drawing 35 is the timing chart of a reset drive. When impress ON state voltage to gate signal line 
17a, making transistor 11b turn on and having reset transistor 11a for a drive, OFF state voltage is 
impressed to gate signal line 17b, and transistor 1 1 d is made into the OFF state. Therefore, it is in the 
condition of drawing 32 (a). lb current flows at this period. 

[0415] In the timing chart of drawing 35 , although the reset time is set to 2H (ON state voltage is 
impressed to gate signal line 17a, and transistor 11b turns on), it is not limited to this. More than 2H is 
sufficient Moreover, when reset can carry out to a high speed extremely, a reset time may be less than 
[ 1 H ]. Moreover, it-can- be easily changed in the DATA(ST) pulse period inputted into- the- gate driver 
circuit 12 into what H periods a reset period is made. For example, the reset period outputted in DATA 
inputted into ST terminal from H level [ between 2H periods ], then each gate signal line 17a turns into 
2H period. Similarly, the reset period outputted in DATA inputted into ST terminal from H level 
[ between 5H periods ], then each gate signal line 17a turns into 5H period. 

[0416] ON state voltage is impressed to gate signal line 17of pixel line (1) c (1) after reset of 1H period. 
When transistor 11c turns on, the program current Iw impressed to the source signal line 18 is written in 
transistor 11a for a drive through transistor 11c. 

[0417] OFF state voltage is impressed to gate signal line 17c of a pixel (1) after a current program, 
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transistor 11c turns off, and a pixel is separated from a source signal line. OFF state voltage is 
impressed also to gate signal line 17a, and the reset condition of transistor 11a for a drive is canceled 
by coincidence (it is more suitable to express it as a current program state in addition, rather than it 
expresses this period as a reset condition). Moreover, ON state voltage is impressed to gate signal line 
17b, transistor 1 1 d turns on, and the current programmed by transistor 1 1a for a drive flows to EL 
element 15. In addition, since it is the same as that of a pixel line (1) about a pixel line (2) or subsequent 
ones and the actuation is clear from drawing 35 , explanation is omitted. 

[0418] In drawing 35 , the reset period was 1H period. Drawing 36 is the example which set the reset 
period to 5H. It can be easily changed in the DATA(ST) pulse period inputted into the gate driver circuit 
12 into what H periods a reset period is made. In drawing 36 , it is the example which 5H period carried 
out DATA inputted into ST1 terminal of gate driver circuit 12a between H level, and made the reset 
period outputted from each gate signal line 17a 5H period. Reset is performed completely and a reset 
period can realize a good black display, so that it is long. However, as for a part for the rate of a reset 
period, display brightness will fall. 

[0419] Drawing 36 was the example which set the reset period to 5H. Moreover, this reset condition was 
the successive state. However, it is not limited to performing a reset condition continuously. For 
example, on-off control action of the signal outputted from each gate signal line 1 7a may be carried out 
to every 1H. Thus, it is easily realizable to carry out on-off control action by operating the enabling 
circuit (not shown) formed in the output stage of a shift register. Moreover, it is easily realizable by 
controlling the DATA (ST) pulse inputted into the gate driver circuit 1 2. 

[0420] In the circuitry of drawing 34 , at least two shift register circuits (one is an object for gate signal 
line 17a control, and other one is an object for gate signal line 17b control) were required for gate driver 
circuit 12a. Therefore, the technical problem that the circuit scale of gate driver circuit 12a became 
large occurred. Drawing 37 is the example which set the shift register of gate driver circuit 12a to one. 
The timing chart of an output signal which operated the circuit of drawing 37 becomes like drawing 35 . 
In addition, since the notations of the gate signal line 17 by which drawing 35 and drawing 37 are 
outputted from the gate driver circuits 12a and 12b differ, cautions are required. 

[0421] Although it is clear from OR circuit 371 of drawing 37 being added, the output of each gate signal 
line 17a takes OR with the preceding paragraph output of shift-register-circuit 61a, and is outputted. 
That is, ON state voltage is outputted from 2H period and gate signal line 17a. On the other hand, as for 
gate signal line 17c, the output of shift-register-circuit 61a is outputted as it is. Therefore, ON state 
voltage is impressed during 1H period. 

[0422] For example, when H level signal is outputted to the 2nd of shift-register-circuit 61a, ON state 
voltage is outputted to gate signal line 17c of a pixel 16 (1), and a pixel 16 (1) is in the condition of a 
current (electrical potential difference) program. ON state voltage will be outputted also to gate signal 
line 17a of a pixel 16 (2), transistor 1 1b of a pixel 16 (2) will be in an ON state, and transistor 11a for a 
drive of a pixel 16 (2) is reset by coincidence. 

[0423] Similarly, when H level signal is outputted to the 3rd of shift-register-circuit 61a, ON state 
voltage is outputted to gate signal line 17c of a pixel 16 (2), and a pixel 16 (2) is in the condition of a 
current (electrical potential difference) program. To coincidence, it is a pixel 16 (ON state voltage will be 
outputted also to gate signal line 17a of 3, -pixel 16(3) transistor 1 1b will be in an- OH state, and s — - 
transistor 11a for pixel 16(3) drive is reset.). That is, from 2H period and gate signal line 17a, ON state 
voltage is outputted and 1H period and ON state voltage are outputted to gate signal line 17c. 
[0424] at the time of a program state, transistor 11b and transistor 11c become coincidence with an ON 
state ( drawing 33 R> 3 (b)) — ** — if transistor 11c will be in an OFF state ahead of transistor 1 1b in 
case it shifts to a non-program state ( drawing 33 (c)), it will be in the reset condition of drawing 33 (b). 
In order to prevent with this, transistor 11c needs to make it an OFF state after transistor 11b. For that 
purpose, gate signal line 17a needs to control so that ON state voltage is impressed ahead of gate signal 
line 17c. 
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[0425] The above example was an example about the pixel configuration of drawing 32 (fundamentally 
drawing 1 R> 1). However, this invention is not limited to this. For example, even if it is the pixel 
configuration of a current mirror as shown in drawing 38 , it can carry out,. In addition, in drawing 38 , N 
double pulse drive illustrated by drawing 13 , drawing 1 5 , etc. is realizable by carrying out on-off control 
of the transistor 1 1e. Drawing 39 is the explanatory view of the example in the pixel configuration of the 
current mirror of drawing 38 R> 8. Hereafter, the reset drive method in the pixel configuration of a 
current mirror is explained, referring to drawing 39 . 

[0426] Transistor 11c and transistor 11e are made into an OFF state, and transistor 1 1 d is made into an 
ON state so that it may illustrate to drawing 39 (a). Then, the drain (D) terminal of transistor 1 1b for a 
current program and a gate (G) terminal are short, and as shown in drawing, lb current flows. Generally, 
a current program is carried out in the field in front of one (frame), and transistor 11b has the capacity 
to pass a current (since 1F period maintenance is carried out and gate potential is performing image 
display to the capacitor 19, it is natural.). However, when the perfect black display is being performed, a 
current does not flow. If transistor 11e considers as an OFF state in this condition and transistor 1 1 d 
makes it an ON state, the drive current lb will flow in the direction of the gate (G) terminal of transistor 
1 1a (a gate (G) terminal and a drain (D) terminal short-circuit). Therefore, the gate (G) terminal of 
transistor 11a and a drain (D) terminal serve as the same potential, and transistor 11a is reset (condition 
of not passing a current). Moreover, since the gate (G) terminal of transistor 11b for a drive is as 
common as the gate (G) terminal of transistor 11a for a current program, transistor 11b for a drive will 
also be in a reset condition. 

[0427] The reset condition (condition of not passing a current) of this transistor 11a and transistor 11b 
is equivalent to the condition of having held the offset voltage of the electrical-potential-difference 
offset canceller method explained by drawing 51 etc. That is, in the condition of drawing 39 (a), it is 
offset voltage (starting potential to which a current begins to flow.) between the terminals of a capacitor 
19. impressing the electrical potential difference more than the absolute value of this electrical potential 
difference — a transistor 11 — a current — flowing — it will be held. This offset voltage is a different 
electrical-potential-difference value according to the property of transistor 11a and transistor 11b. 
Therefore, the condition (that is, black display current (almost equal to 0)) that transistor 11a and 
transistor 11b do not pass a current to the capacitor 19 of each pixel will be held by operating drawing 
39 (a) (reset by the starting potential to which a current begins to flow). 

[0428] In addition, lb current flows and there is an inclination for the terminal voltage of a capacitor 19 
to become small, so that operation time amount of reset is lengthened like drawing 33 (a) also in drawing 
39 (a). Therefore, it is necessary to make operation time amount of drawing 39 (a) into a fixed value. As 
for the operation time amount of drawing 3939 (a), according to an experiment and examination, it is 
desirable to carry out to below or more [ 1 ] H10H (10 horizontal-scanning period). Furthermore, it is 
desirable to make it less than [ more than 1H5H ]. Or it is desirable to be referred to as 2 or less msec 
more than 20microsec. This is the same also in the drive method of drawing 33 . 
[0429] Although drawing 33 (a) is the same, when taking a synchronization and performing the reset 
condition of drawing 39 (a), and the current program state of drawing 39 (b), since the period from the 
reset condition of drawing 39 (a) to the current program state of drawing 39 (b) serves as a fixed value 
- - (constant value), it is satisfactory- (made the fixed value).That is, it is desirable that the? period from — - 
drawing 33 (a) or the reset condition of drawing 3939 (a) to drawing 33 (b) or the current program state 
of drawing 39 (b) carries out to below or more [ 1 ] H10H (10 horizontal-scanning period). Furthermore, 
it is desirable to make it less than [ more than 1H5H ]. Or it is desirable to be referred to as 2 or less 
msec more than 20microsec. If this period is short, the transistor 1 1 for a drive will not be reset 
completely. Moreover, if too long, the transistor 11 for a drive will be in an OFF state completely, and it 
comes to take long duration to program a current shortly. Moreover, the brightness of Screen 50 also 
falls. 

[0430] Drawing 39 (a) is changed after operation into the condition of drawing 39 (b). Drawing 39 (b) is in 
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the condition of having made transistor 11c and transistor 11 d turning on, and having made transistor 
1 1e turning off. The condition of drawing 39 (b) is in the condition of performing the current program. 
That is, the program current Iw is outputted from the source driver circuit 14 (or absorption), and this 
program current Iw is passed to transistor 11a for a current program. The potential of the gate (G) 
terminal of transistor 11b for a drive is set as a capacitor 19 so that this program current Iw may flow. 
[0431] If the program currents Iw are 0 (A) and (a black display), since transistor 11b becomes [ that the 
condition of not passing the current of drawing 33 (a) is held with as and ] about a current, it can realize 
a good black display. Moreover, when performing the current program of a white display by drawing 39 
(b), even if the property variation of the transistor for a drive of each pixel has occurred, a current 
program is completely performed from the offset voltage (starting potential to which the current set up 
according to the property of each transistor for a drive flows) of a black display condition. Therefore, 
the time amount programmed by the target current value becomes equal according to gradation. 
Therefore, there is no gradation error by the property variation of transistor 11a or transistor 11b, and 
good image display can be realized. 

[0432] Turn off with transistor 11c and transistor 11d, transistor 11e is made to turn on, and a sink and 
EL element 15 are made for the program current Iw (= le) from transistor 1 1for drive b to emit light to 
EL element 15 so that it may illustrate to drawing 3939 (c) after current programming of drawing 39 (b). 
Also about drawing 39 (c), since it explained above, it omits for details. 

[0433] The drive method (reset drive) explained by drawing 33 and drawing 39 cuts between transistor 
11for drive a or transistor 11b, and EL element 15 (condition that a current does not flow.). Carry out by 
transistor 1 1 e or transistor 1 1 d, and it carries out. the drain (D) terminal of the transistor for a drive, 
and a gate (G) terminal (or a source (S) terminal and a gate (G) terminal — ) 1st actuation which will 
short-circuit between 2 terminals containing the gate (G) terminal of the transistor for a drive if it 
expresses still more generally, and 2nd actuation which performs a current (electrical potential 
difference) program to the transistor for a drive after said actuation are carried out. And 2nd actuation 
at least is performed after the 1st actuation. In addition, actuation of cutting between transistor 11 for 
drive a or transistor 11b in the 1st actuation, and EL element 15 is not necessarily indispensable 
conditions. It is because it may end with extent which the variation in some reset conditions generates 
even if it performs 1st actuation which short-circuits between the drain (D) terminal of the transistor 
for a drive, and (Gate G) terminal, without cutting between transistor 1 1for drive a or transistor 1 1b in 
the 1st actuation, and EL element 15. This examines and determines the transistor characteristics of 
the produced array. 

[0434] The pixel configuration of the current mirror of drawing 39 was the drive approach which resets 
transistor 11b for a drive as a result by resetting current program transistor 11a. 
[0435] In the state of reset, it is not necessary to necessarily cut between transistor 11b for a drive, 
and EL element 15 with the pixel configuration of the current mirror of drawing 39 . therefore, the drain 
(D) terminal of the transistor a for a current program and a gate (G) terminal (or a source (S) terminal 
and a gate (G) terminal — ) The 1st actuation which will short-circuit between two terminals containing 
the gate (G) terminal of the transistor for a current program, or 2 terminals containing the gate (G) 
terminal of the transistor for a drive if it expresses still more generally, 2nd actuation which performs a 
current (electrical potential difference) program to the transistor for- a current program is carried out 
after said actuation. And 2nd actuation at least is performed after the 1st actuation. 
[0436] The pixel line an image display condition (supposing instant-change is observable) has a current 
program first performed will be in a reset condition (black display condition), and a current program will 
be performed after predetermined [ H ]. The pixel line of a black display should move to down from on a 
screen, and it should seem that the image writes and replaces in the location which this pixel line 
passed. 

[0437] Although the above example explained focusing on the pixel configuration of a current program, 
the reset drive of this invention is applicable also to the pixel configuration of an electrical-potential- 
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difference program. Drawing 43 is the explanatory view of the pixel configuration (panel configuration) of 
this invention for carrying out the reset drive in the pixel configuration of an electrical-potential- 
difference program. 

[0438] With the pixel configuration of drawing 43 , transistor 1 1e for carrying out the reset action of the 
transistor 11a for a drive is formed. Transistor 1 1e turns on and between the gate (G) terminal of 
transistor 11a for a drive and (Drain D) terminal is made to short-circuit by impressing ON state voltage 
to gate signal line 17e. Moreover, transistor 1 1 d which cuts the current path of EL element 15 and 
transistor 11a for a drive is formed. Hereafter, the reset drive method of this invention in the pixel 
configuration of an electrical-potential-difference program is explained, referring to drawing 44 . 
[0439] Transistor 11b and transistor 1 1 d are made into an OFF state, and transistor 11e is made into an 
ON state so that it may illustrate to drawing 44 (a). The drain (D) terminal of transistor 1 1a for a drive 
and a gate (G) terminal are short, and as shown in drawing, lb current flows. Therefore, the gate (G) 
terminal of transistor 11a and a drain (D) terminal serve as the same potential, and transistor 11a for a 
drive is reset (condition of not passing a current). In addition, before resetting transistor 11a, as drawing 
33 or drawing 39 explained, make transistor 1 1 d turn on first, transistor 1 1e is made to turn off 
synchronizing with HD synchronizing signal, and the current is passed to transistor 11a. Then, drawing 
44 (a) is operated. 

[0440] The reset condition (condition of not passing a current) of this transistor 11a and transistor 11b 
is equivalent to the condition of having held the offset voltage of the electrical-potential-difference 
offset canceller method explained by drawing 41 etc. That is, in the state of drawing 44 (a), offset 
voltage (reset electrical potential difference) will be held between the terminals of a capacitor 19. This 
reset electrical potential difference is a different electrical-potential-difference value according to the 
property of transistor 11a for a drive. That is, the condition (that is, black display current (equal to 
******** o)) that transistor 1 1 a for a drive does not pass a current to the capacitor 19 of each pixel 
will be held by operating drawing 44 (a) (reset by the starting potential to which a current begins to flow). 
[0441] In addition, also in the pixel configuration of an electrical-potential-difference program, like the 
pixel configuration of a current program, lb current flows and there is an inclination for the terminal 
voltage of a capacitor 19 to become small, so that operation time amount of reset of drawing 44 (a) is 
lengthened. Therefore, it is necessary to make operation time amount of drawing 44 (a) into a fixed value. 
As for operation time amount, it is desirable to carry out to below or more [ 0.2 ] H5H (5 horizontal- 
scanning period). Furthermore, it is desirable to make it less than [ more than 0.5H4H ]. Or it is desirable 
to carry out to below 400microsec more than 2microsec. 

[0442] Moreover, as for gate signal line 17e, it is desirable to carry out to gate signal line 17a of the 
pixel line of the preceding paragraph in common. That is, gate signal line 17e and gate signal line 17a of 
the pixel line of the preceding paragraph are formed in the short condition. This configuration is called a 
preceding paragraph gate control method. In addition, the gate signal line wave of the pixel line chosen 
from a view pixel line more than before 1H at least is used for a preceding paragraph gate control 
method. Therefore, it is not limited before a 1-pixel line. For example, transistor 1 1a for a drive of a view 
pixel may be reset using the signal wave form of the gate signal line in front of a 2-pixel line. 
[0443] It is as follows if a preceding paragraph gate control method is indicated still more concretely. 
The pixel line to which its attention is paid considers as (N)-pixel line* and the gate signal line sets to - 
gate signal line 17e (N) and gate signal line 17a (N). A pixel line makes the pixel line of the preceding 
paragraph chosen before 1H a pixel (N-1) line, and the gate signal line sets it to gate signal line 17e (N- 
1) and gate signal line 17a (N-1). Moreover, the pixel line chosen after 1H next to a view pixel line 
considers as a pixel (N+1) line, and the gate signal line sets to gate signal line 17e (N+1) and gate signal 
line 17a (N+1). 

[0444] In a ** (N-1) H period, if ON state voltage is impressed to gate signal line 17a (N-1) of a ** (N- 
1) pixel line, ON state voltage will be impressed to gate signal line 17of (** N) pixel line e (N). It is 
because gate signal line 17e (N) and gate signal line 17a (N-1) of the pixel line of the preceding 
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paragraph are formed in the short condition. Therefore, transistor 11b (N-1) of the pixel of a ** (N-1) 
pixel line turns on, and the electrical potential difference of the source signal line 18 is written in the 
gate (G) terminal of transistor 11a for a drive (N-1). In coincidence, transistor 11 of pixel of (** N) pixel 
line e (N) turns on, between the gate (G) terminal of transistor 1 1for drive a (N) and (Drain D) terminal 
short-circuits to it, and transistor 1 1for drive a (N) is reset. 

[0445] In the next ** (N) period of a ** (N-1) H period, if ON state voltage is impressed to gate signal 
line 17of (** N) pixel line a (N), ON state voltage will be impressed also to gate signal line 17e (N+1) of a 
** (N+1) pixel line. Therefore, transistor 1 1of pixel of (** N) pixel line b (N) turns on, and the electrical 
potential difference currently impressed to the source signal line 18 is written in the gate (G) terminal of 
transistor 11 for drive a (N). In coincidence, transistor 11e (N+1) of the pixel of a ** (N+1) pixel line turns 
on, between the gate (G) terminal of transistor 1 1a for a drive (N+1) and (Drain D) terminal short- 
circuits to it, and transistor 11a for a drive (N+1) is reset. 

[0446] Like the following, in the next ** (N+1) period of a (** N) H period, if ON state voltage is 
impressed to gate signal line 17a (N+1) of a ** (N+1) pixel line, ON state voltage will be impressed also 
to gate signal line 17e (N+2) of a ** (N+2) pixel line. Therefore, transistor 1 1 b (N+1) of the pixel of a ** 
(N+1) pixel line turns on, and the electrical potential difference currently impressed to the source signal 
line 18 is written in the gate (G) terminal of transistor 1 1a for a drive (N+1). In coincidence, transistor 
11e (N+2) of the pixel of a ** (N+2) pixel line turns on, between the gate (G) terminal of transistor 11a 
for a drive (N+2) and (Drain D) terminal short-circuits to it, and transistor 11a for a drive (N+2) is reset 
[0447] By the preceding paragraph gate control method of the above this invention, 1H period and 
transistor 11a for a drive are reset, and an electrical-potential-difference (current) program is carried 
out after that. 

[0448] Although drawing 33 (a) is the same, when taking a synchronization and performing the reset 
condition of drawing 44 (a), and the electrical-potential-difference program state of drawing 44 (b), since 
the period from the reset condition of drawing 44 (a) to the current program state of drawing 44 (b) 
serves as a fixed value (constant value), it is satisfactory (made the fixed value). If this period is short, 
the transistor 1 1 for a drive will not be reset completely. Moreover, if too long, transistor 11a for a drive 
will be in an OFF state completely, and it comes to take long duration to program a current shortly. 
Moreover, the brightness of Screen 12 also falls. 

[0449] Drawing 44 (a) is changed after operation into the condition of drawing 44 (b). Drawing 44 (b) is in 
the condition of having made transistor 11b turning on and having made transistor 11e and transistor 
1 1 d turning off. The condition of drawing 44 (b) is in the condition of performing the electrical-potehtial- 
difference program. That is, a program electrical potential difference is outputted from the source driver 
circuit 14, and this program electrical potential difference is written in the gate (G) terminal of transistor 
11a for a drive (the potential of the gate (G) terminal of transistor 11a for a drive is set as a capacitor 
19). In addition, the case of an electrical-potential-difference program method does not need to make 
transistor 1 1 d not necessarily turn off at the time of an electrical-potential-difference program. 
Moreover, combining with N double pulse drive of drawing 13 R> 3, drawing 1 5 , etc. or the above 
intermittent [ N/K twice as many as this ] pulse drives (it is the drive approach of establishing two or 
more lighting fields in one screen.) this drive approach carries out on-off control action of the transistor 
11e — easy — being realizable — if it- is not necessary to carry .out, transistor 1 1e is not required. 
Since this explained above, it omits explanation. 

[0450] When performing the configuration of drawing 43 , or the electrical-potential-difference program 
of a white display by the drive approach of drawing 44 , even if the property variation of the transistor 
for a drive of each pixel has occurred, an electrical-potential-difference program is completely 
performed from the offset voltage (starting potential to which the current set up according to the 
property of each transistor for a drive flows) of a black display condition. Therefore, the time amount 
programmed by the target current value becomes equal according to gradation. Therefore, there is no 
gradation error by the property variation of transistor 1 1a, and good image display can be realized. 
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[0451] Turn off transistor 11b, transistor 1 1 d is made to turn on, and a sink and EL element 15 are made 
for the program current from transistor 1 1for drive a to emit light to EL element 15 so that it may 
illustrate. to drawing 4444 (c) after current programming of drawing 44 (b). 

[0452] As mentioned above, the reset drive of this invention in the electrical-potential-difference 
program of drawing 43 First, the 1st actuation which is made to turn on transistor 1 1 d first, is made to 
turn off transistor 11e synchronizing with HD synchronizing signal, and passes a current to transistor 
11a, between transistor 11a and EL element 15 — cutting — and the drain (D) terminal of transistor 1 1a 
for a drive and a gate (G) terminal (or a source (S) terminal and a gate (G) terminal — ) 2nd actuation 
which will short-circuit between 2 terminals containing the gate (G) terminal of the transistor for a drive 
if it expresses still more generally, and 3rd actuation which performs an electrical-potential-difference 
program to transistor 11a for a drive after said actuation are carried out. 

[0453] In the above example, it carries out by making transistor 1 1 d turn on and off, although the 
current passed to EL element 15 is controlled from drive transistor component 1 1a (in the case of the 
pixel configuration of drawing 1 ). In order to make transistor 1 1 d turn on and off, it is necessary to scan 
gate signal line 17b, and in order to be a scan, a shift register 61 (gate circuit 12) is needed. However, a 
shift register 61 has a large scale and cannot carry out [ narrow picture frame ]-izing of it in having 
used the shift register 61 for control of gate signal line 17b. The method explained by drawing 40 solves 
this technical problem. In addition, it cannot be overemphasized that it is applicable even if they are 
other current program configurations (pixel configuration of a current mirror) which do not limit to this 
and were explained by drawing 38 etc., although this invention explains by illustrating the pixel 
configuration of the current program illustrated mainly to drawing 1 etc. Moreover, it cannot be 
overemphasized that it is applicable even if the technical concept turned on and off with a block is the 
pixel configuration of electrical-potential-difference programs, such as drawing 41 . Moreover, since this 
invention is a method which makes an intermission the current which flows to EL element 15, it cannot 
be overemphasized that it is combinable also with the method which impresses the reverse bias 
electrical potential difference explained by drawing 50 etc. As mentioned above, this invention can be 
carried out combining other examples. Drawing 40 is the example of a block drive method. First, in order 
to give explanation easy, the gate driver circuit 12 explains noting that it was directly formed in the 
substrate 71 or loads the gate driver IC 12 of a silicon chip into a substrate 71. Moreover, since a 
drawing becomes complicated, the source driver 14 and the source signal line 18 are omitted. Gate 
signal line 17a is connected with the gate driver circuit 12 in drawing 40 . On the other hand, gate signal 
line 17b of each pixel is connected with the lighting control line 401. In drawing 4040 .four gate signal 
line 17b is connected with the one lighting control line 401. In addition, blocking by four gate signal line 
17b does not limit to this, and it cannot be overemphasized that you may be more than it. As for a 
viewing area 50, generally, it is desirable to divide or more into at least five. Dividing or more into ten is 
desirable still more preferably. Furthermore, dividing or more into 20 is desirable. A flicker can tend to be 
seen when there is little number of partitions. If there is too much number of partitions, the number of 
the lighting control line 401 will increase and the layout of the control line 401 will become difficult. 
Therefore, since the number of a vertical-scanning line is 220, it is necessary to block by 220 / 5= 44 or 
more in the case of a QCIF display panel, and to block it by or more 220 / 10= 1 1 preferably at least. 
However, when two-blocking-is performed by odd lines and even lines, since there-is comparatively little 
generating of a flicker, two blocking may be enough also as a low frame rate. ON state voltage (Vgl) is 
impressed one by one with the lighting control lines 401a, 401b, and 401c and 401 d .... 401 n, or OFF 
state voltage (Vgh) is impressed, and the current which flows to EL element 15 for every block is made 
to turn on and off in the example of drawing 40 R> 0. In addition, in the example of drawing 40 , gate 
signal line 17b and the lighting control line 401 do not cross. Therefore, the short defect of gate signal 
line 17b and the lighting control line 401 is not generated. Moreover, in order that gate signal line 17b 
and the lighting control line 401 may not carry out capacity coupling, the capacity addition when seeing 
the gate signal line 17b side from the lighting control line 401 is very small. Therefore, it is easy to drive 
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the lighting control line 401. Gate signal line 17a is connected to the gate driver 12. By impressing ON 
state voltage to gate signal line 17a, a pixel line is chosen, and the transistors 11b and 11c which are 
each selected pixel are turned on, and program the current (electrical potential difference) impressed to 
the source signal line 18 to the capacitor 19 of each pixel. On the other hand, gate signal line 17b is 
connected with the transistor 1 1 d [ of each pixel ] gate (G) terminal. Therefore, when ON state voltage 
(Vgl) is impressed to the lighting control line 401, the current path of drive transistor 11a and EL 
element 15 is formed and OFF state voltage (Vgh) is impressed conversely, the anode terminal of EL 
element 1 5 is made open. In addition, as for the control timing of the on-off electrical potential 
difference impressed to the lighting control line 401, and the timing of the pixel line selection electrical 
potential difference (Vgl) which the gate driver circuit 12 outputs to gate signal line 17a, it is desirable to 
synchronize with 1 horizontal-scanning clock (1H). However, it does not limit to this. The signal 
impressed to the lighting control line 401 makes the current to EL element 15 only turn on and off. 
Moreover, the image data and synchronization which the source driver 14 outputs do not need to be 
taken. It is because the signal impressed to the lighting control line 401 is what controls the current 
programmed by the capacitor 19 of each pixel 16. Therefore, the selection signal of a pixel line and the 
synchronization do not necessarily need to be taken. Moreover, even if it is the case where it 
synchronizes, a clock may not be limited to 1H signal and 1/2H may be 1/4H. Even if it is the case of 
the pixel configuration of the current mirror illustrated to drawing 38 , the on-off control of the 
transistor 1 1e can be carried out by connecting gate signal line 17b to the lighting control line 401. 
Therefore, a block drive is realizable. In addition, in drawing 32 , if it resets by connecting gate signal line 
17a to the lighting control line 401, a block drive is realizable. That is, the block drive of this invention is 
the one control line, and is the drive approach which uses two or more pixel lines as an astigmatism LGT 
(or black display) at coincidence. 

[0454] The above example was a configuration which arranges one selection pixel line for every 1 -pixel 
line (formation). This invention may not be limited to this and may arrange one selector-gate signal line 
in two or more pixel lines (formation). 

[0455] Drawing 41 is the example. In addition, in order to give explanation easy, a pixel configuration 
explains by mainly illustrating the case of drawing 1 . In drawing 41 , selector-gate signal-line 17a of a 
pixel line chooses three pixels (16R, 16G, 16B) as coincidence. The notation of R means red pixel 
relation, the notation of G shall mean green pixel relation and the notation of B shall mean blue pixel 
relation. 

[0456] Therefore, pixel 16R, pixel 16G, and pixel 16B is chosen as coincidence by selection of gate 
signal line 17a, and will be in a data write-in condition by it. Pixel 16R writes data in capacitor 19R from 
source signal-line 18R, and pixel 16G write data in capacitor 19G from source signal-line 18G. Pixel 16B 
writes data in capacitor 19B from source signal-line 18B. 

[0457] It connects with gate signal line 17bR transistor 1 1 d of pixel 16R. Moreover, it connects with gate 
signal line 17bG transistor 1 1 d of pixel 16G, and connects with gate signal line 17bB transistor 1 1 d of 
pixel 16B. Therefore, on-off control of EL element15R of pixel 16R, EL element 15G of pixel 16G, and 
the EL element 15of pixel 16B B can be carried out separately. That is, EL element15R, EL element 15G, 
and EL element 15B are controllable according to an individual in lighting time amount and a lighting 

period by controlling each gate signal Hne-1<7bR, -17bG t . and -17bB. , ... 

[0458] In order to realize this actuation, in the configuration of drawing 6 , it is appropriate to form four, 
the shift register circuit 61 which scans gate signal line 17a, the shift register circuit 61 which scans 
gate signal line 17bR, the shift register circuit 61 which scans gate signal line 17bG, and the shift 
register circuit 61 which scans gate signal line 17bB, (arrangement), in addition, the source signal line 18 
— a twice [ N ] as many current as a predetermined current — a sink and EL element 15 — a twice 
[ N ] as many current as a predetermined current — the period of 1-/N — although passed, this is 
unrealizable practically. It is because the signal pulse impressed to the gate signal line 17 in fact runs to 
a capacitor 19 and a desired electrical-potential-difference value (current value) cannot be set as a 
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capacitor 19. Generally an electrical-potential-difference value (current value) lower than a desired 
electrical-potential-difference value (current value) is set to a capacitor 19. For example, even if it 
drives so that one 10 times the current value of this may be set up, only an about 5-time current is set 
to a capacitor 19. For example, the current which actually flows to EL element 15 also as N= 10 
becomes the same as that of the case of N= 5. therefore, this invention set up one times the current 
value of N, and was proportional N twice — it is — it is — it is the approach of driving a corresponding 
current so that it may flow to EL element 15. Or it is the drive approach of impressing a larger current 
than a request value to EL element 15 in the shape of a pulse. Moreover, the luminescence brightness 
of a desired EL element is obtained by making into an intermission the current which performs a current 
(electrical potential difference) program to drive transistor 11a (when illustrating drawing 1 ), and flows a 
current (current which will become higher than request brightness as it is if a current is passed 
succeeding EL element 15) to EL element 15 from a request value. In addition, the compensating circuit 
to this capacitor 19 depended for running is introduced in the source driver circuit 14. Forge^fire 
[ back ] explanation is given about this matter. 

[0459] Moreover, as for the switching transistors 11b and 11c, such as drawing 1 f etc., forming by N 
channel is desirable, a capacitor 19 — it is because it runs and an electrical potential difference 
decreases. Moreover, since off leak of a capacitor 19 also decreases, it can apply also to a low frame 
rate 1 0Hz or less. 

[0460] Moreover, when acting in the direction to which the current to which it runs depending on a pixel 
configuration, and an electrical potential difference flows to EL element 15 is made to increase, the 
white peak current increases and the feeling of contrast of image display increases. Therefore, good 
image display is realizable. 

[0461] On the contrary, the approach of poking from that of using the switching transistors 11b and 11c 
of drawing 1 as P channels, making generate an omission, and indicating it good by black more is also 
effective. When P channel transistor 11b turns off, it becomes a Vgh electrical potential difference. 
Therefore, the terminal voltage of a capacitor 19 shifts a few to the Vdd side. Therefore, the gate (G) 
terminal voltage of transistor 11a rises, and serves as a black display more. Moreover, since the current 
value considered as the 1st gradation display can be enlarged (base current fixed by gradation 1 can be 
passed), it writes in by the current program method and the lack of a current can be mitigated. 
[0462] In addition, the configuration which it forms arid runs [ configuration ] through capacitor 19b 
positively, and makes an electrical potential difference increase between (Gate G) terminals of gate 
signal line 17a and transistor 11a is also effective (see drawing 42 (a)). As for the capacity of this 
capacitor 19b, it is desirable to carry out to 1/10 or less [ of the capacity of capacitor 19a of normal / 
1/50 or more ]. It is desirable to carry out to 1/15 or less [1/40 more or more ]. Or it takes 1 or more 
times for 10 or less times of the source-gate (source-drain (SG) or gate-drain (GD)) capacity of 
transistor 11b. It is desirable that it takes more than twice for 6 or less times of SG capacity still more 
preferably. In addition, the formation location of capacitor 19b may be formed or arranged between one 
terminal (gate (G) terminal of transistor 11a) of capacitor 19a, and transistor 1 1 d (Source S) terminal. It 
is the same as that of the value which explained capacity etc. previously also in this case. 
[0463] It runs and the capacity (capacity is set to Cb (pF)) of capacitor 19b for electrical-potential- 

difference generating passes the-current in a black display for the capacity (referred to as capacity and 

calcium (pF)) of capacitor 1 9a for charge maintenance, and the gate (G) terminal voltage Vw at the time 
of the white peak current of transistor 11a (at the time [ Image display ] of the white raster of the 
display maximum brightness) (a current is 0 fundamentally.). That is, while considering as the black 
display by image display, the gate (G) terminal voltage Vb at the time is related. These relation is 
calcium/(200Cb). <= |Vw-Vb| <= calcium/(8Cb) 

It is desirable to satisfy ******. In addition, |Vw-Vb| is the absolute value of the difference of the 
terminal voltage at the time of the white display of the transistor for a drive, and the terminal voltage at 
the time of a black display (that is, changing electrical-potential-difference width of face). 
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[0464] It is calcium/(100Cb) still more preferably. <= |Vw-Vb| <= calcium/(10Cb) 
It is desirable to satisfy ******. 

[0465] Transistor 1 1b is used as P channels, and these P channels are carried out on double-gate ** at 
least This better ** is carried out more than the triple gate. It is made the 4 or more gates still more 
preferably. And it is desirable to form or arrange a 10 or less times [ of the source-gate (SG or gate- 
drain (GD)) capacity (capacity when the transistor turns on) of transistor 11b ] capacitor to 
juxtaposition 1 or more times. 

[0466] In addition, not only the pixel configuration of drawing 1 but other pixel configurations of the 
above matter are effective. For example, in the pixel configuration of a current mirror, the capacitor 
made to generate a thrust omission is arranged or formed between (Gate G) terminals of the gate signal 
lines 17a or 17b and transistor 11a so that it may illustrate to drawing 42 R> 2 (b). N channel of 
switching transistor 11c is made into a double-gate ** top. Or switching transistors 11c and 1 1 d are 
used as P channels, and it carries out to more than the triple gate. 

[0467] If it is in the configuration of the electrical-potential-difference program of 41, it runs between 
(Gate G) terminals of gate signal line 17c and transistor 1 1a for a drive, and capacitor 19c for electrical- 
potential-difference generating is formed or arranged. Moreover, switching transistor 1 1c carries out to 
more than the triple gate. It runs and capacitor 19c for electrical-potential-difference generating may be 
arranged between the drain (D) terminal (capacitor 19b side) of transistor 11c, and gate signal line 17a. 
Moreover, it runs and capacitor 19c for electrical-potential-difference generating may be arranged 
between the gate (G) terminal of transistor 1 1a, and gate signal line 17a. Moreover, it runs and capacitor 
19c for electrical-potential-difference generating may be arranged between the drain (D) terminal 
(capacitor 19b side) of transistor 11c, and gate signal line 17c. 

[0468] moreover, the capacity of capacitor 19a for charge maintenance — calcium — carrying out — 
transistors [ for switching /11cor11d] source-gate capacitance Cc (when it runs and there is a 
capacitor of business) When it considers as the value which applied the capacity, it considers as the 
high-voltage signal (Vgh) impressed to a gate signal line and it considers as the low-battery signal (Vgl) 
impressed to a gate signal line, a good black display can be realized by constituting so that the following 
conditions may be satisfied. 

[0469] 0.05 (V) <= (Vgh-Vgl)x(Cc/calcium) <= 0.8 (V) 

It is desirable to satisfy the following conditions still more preferably. 

[0470] 0.1 (V).<= (Vgh-Vgl)x(Cc/calcium)<= 0.5 (V) 

The above matter is effective also in pixel configurations, such as drawing 43 . With the pixel 
configuration of the electrical-potential-difference program of drawing 4343 , it runs between the gate 
(G) terminal of transistor 11a, and gate signal line 17a, and capacitor 19b for electrical-potential- 
difference generating is formed or arranged. 

[0471] In addition, capacitor 19b which it runs [ b ] and generates an electrical potential difference is 
formed with the source wiring of a transistor, and gate wiring. However, the source width of face of a 
transistor 11 may be expanded, and since it is the gate signal line 17 and the configuration formed in 
piles, they may be a transistor and an inseparable configuration practically clearly. 

[0472] Moreover, the methods which run and constitute capacitor 1 9b for electrical potential differences 
seemingly are also the criteria of this invention by forming greatly beyond the need switching-transistors 
11b and 11c (in the case of the configuration of drawing 1 ). Switching transistors 11b and 11c are 
formed in many cases by channel width W / channel length L= 6 / 6 micrometers. Enlarging this with W 
will also run and capacitor 19b for electrical potential differences will be constituted. For example, the 
configuration which makes the ratio of W:L 20:1 or less [ 2:1 or more ] is illustrated. Preferably, it is good 
to make the ratio of W:L or less [ 3:1 or more ] into 10:1. 

[0473] Moreover, it runs and, as for capacitor 1 9b for electrical potential differences, it is desirable to 
change magnitude (capacity) by R, G, and B which a pixel modulates. It is because the drive currents of 
each EL element 15 of R, G, and B differ. Moreover, it is because the cut-off voltage of EL element 15 
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differs. Therefore, it is because the electrical potential differences (current) programmed for the gate 
(G) terminal of transistor 11a for a drive of EL element 15 differ. For example, when capacitor 11bR of 
the pixel of R is set to 0.02pF, capacitor 11bG of other colors (pixel of G and B) and 11bB are set to 
0.025pF. Moreover, when capacitor 1 1bR of the pixel of R is set to 0.02pF, it is being referred to as 
capacitor 11bG of the pixel of G, and 0.03pF. and setting capacitor 11bB of the pixel of B to 0.025pF etc. 
Thus, the drive current of offset can be adjusted for every RGB from that of changing the capacity of 
capacitor 11b for every pixel of R, G, and B. Therefore, black display level of each RGB can be made 
into an optimum value. 

[0474] Although [ the above ] it runs and the capacity of capacitor 19b for electrical-potential- 
difference generating is changed, it runs, and it runs through an electrical potential difference with 
capacitor 19a for maintenance, and its capacity with capacitor 19b for electrical-potential-difference 
generating is relative. Therefore, capacitor 19b is not limited to changing by the pixel of R, G, and B. 
That is, the capacity of capacitor 19a for maintenance may be changed. For example, when capacitor 
11aR of the pixel of R is set to 1.0pF, it is being referred to as capacitor 11aG of the pixel of G, and 
1.2pF, and setting capacitor 1 1aB of the pixel of B to 0.9pF etc. this time — running — business — let 
capacity of capacitor 19b be a common value by R, G, and B. Therefore, it runs through this invention 
with capacitor 19a for maintenance, and a capacity factor with capacitor 19b for electrical-potential- 
difference generating is changed among the pixels of R, G, and B, and it changes [ this invention ] at 
least one with others. In addition, it may run with the capacity of capacitor 19a for maintenance, and 
both capacity with capacitor 19b for electrical-potential-difference generating may be changed by R, G, 
and B pixels. 

[0475] Moreover, it may run in right and left of Screen 50, and the capacity of capacitor 19b for 
electrical potential differences may be changed. Since the pixel 16 in the location near a gate driver 12 
is arranged at the signal supply side, and the standup of a gate signal is quick (it is because the slew 
rate is high), it runs and an electrical potential difference becomes large. The signal wave form of the 
pixel arranged at gate signal line 17 edge (formation) has become blunt (it is because there is capacity in 
the gate signal line 17). Since the standup of a gate signal is late (a slew rate is late), it is because it 
runs and an electrical potential difference becomes small. Therefore, the pixel 16 near a connection side 
with a gate driver 12 runs, and capacitor 19b for electrical potential differences is made small. Moreover, 
gate signal line 17 edge enlarges capacitor 19b. For example, the capacity of a capacitor is changed 
about 10% by right and left of a screen. 

[0476] It generates and runs, and it runs through an electrical potential difference with capacitor 19a for 
maintenance, and it is determined by the capacity factor of capacitor 19b for electrical-potential- 
difference generating. Therefore, although it runs in right and left of a screen and the magnitude of 
capacitor 19b for electrical-potential-difference generating is changed, it does not limit to this. It runs, 
and capacitor 19b for electrical-potential-difference generating may be fixed by right and left of a 
screen, and may change the capacity of capacitor 19a for charge maintenance by right and left of a 
screen. Moreover, it cannot be overemphasized that it may run and both capacitor 19b for electrical- 
potential-difference generating and the capacitor 19a capacity for charge maintenance may be changed 
by right and left of a screen. 

- ..-..[0477] Although the current impressed to the technical problem of -N double pulse drive of this invention 

at EL element 15 is instant-like, there is a problem that it is N times larger as compared with the former. 
If a current is large, the life of an EL element may be reduced. In order to solve this technical problem, it 
is effective to impress the reverse bias electrical potential difference Vm to EL element 15. 
[0478] In EL element 15, an electron hole is also injected into an electron hole transportation layer from 
an anode plate (anode) at the same time an electron is injected into an electronic transportation layer 
from cathode (cathode). The poured-in electron and an electron hole are moved to a counter electrode 
by impression electric field. In that case, into an organic layer, a trap is carried out or a carrier is 
accumulated by the difference of the energy level in a luminous layer interface. 
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[0479] If space charge is accumulated into an organic layer, causing the fall of brightness and the rise of 
the driver voltage at the time of a constant current drive by deterioration of membraneous quality is 
known for the radical anion molecule or radical cation molecule with which it was oxidized or returned 
and the molecule was generated being unstable. In order to prevent this, device structure is changed as 
an example and reverse voltage is impressed. 

[0480] If a reverse bias electrical potential difference is impressed, since a reverse current will be 
impressed, the electron and electron hole which were poured in are drawn out to cathode and an anode 
plate, respectively. Thereby, the space charge formation in an organic layer is canceled, and it becomes 
possible to lengthen a life by suppressing electrochemical degradation of a molecule. 
[0481] Drawing 45 shows change of the reverse bias electrical potential difference Vm and the terminal 
voltage of EL element 15. This terminal voltage is a time of impressing the rated current to EL element 
1 5. Although drawing 45 R> 5 was the case where the currents passed to EL element 1 5 were current 
density 100A / square meter, the inclination of drawing 45 did not almost have a difference with the 
case of current density 50-1 00A / square meter. Therefore, it is presumed that it is applicable with the 
current density of the large range. 

[0482] An axis of ordinate is a ratio with the terminal voltage of 2500 hours after to the terminal voltage 
of early EL element 15. For example, in elapsed time 0 hour, terminal voltage when the current of 
current density 100A / square meter impresses sets to 8 (V), and the terminal voltage of 10 (V), then a 
terminal voltage ratio when the current of current density 100A / square meter impresses is 10/8= 
1.25 in elapsed time 2500 hours. 

[0483] An axis of abscissa is the ratio of the reverse bias electrical potential difference Vm and the 
rated terminal voltage V0 to the product of time amount t1 which impressed the reverse bias electrical 
potential difference to one period. For example, it is t1=0.5 if the time amount which is 60Hz (there is 
especially no semantics in 60Hz), and impressed the reverse bias electrical potential difference Vm is 
1/2 (one half). Moreover, in elapsed time 0 hour, terminal voltage (rated terminal voltage) when the 
current of current density 100A / square meter impresses sets to 8 (V), and is set to 8 (V), then | 
reverse bias electrical-potential-difference xtl|/(rated terminal voltage xt2) =|-8(V) x0.5|/(8(V) x0.5) 
=1.0 in the reverse bias electrical potential difference Vm. 

[0484] According to drawing 45 , | reverse bias electrical-potential-difference xtl|/(rated terminal 
voltage xt2) of change of a terminal voltage ratio is lost or more by 1.0 (it does not change from early 
rated terminal voltage). The effectiveness by impression of the reverse bias electrical potential 
difference Vm is often demonstrated. However, | reverse bias electrical-potehtial-difference xtl|/(rated 
terminal voltage xt2) tends to increase a terminal voltage ratio or more by 1.75. Therefore, | reverse bias 
electrical-potential-difference xtl|/(rated terminal voltage xt2) is good to determine that the magnitude 
and the impression time amount ratio t1 (or ratio of t2, or t1 and t2) of the reverse bias electrical 
potential difference Vm will carry out to 1.0 or more. Moreover, | reverse bias electrical-potential- 
difference xtl|/(rated terminal voltage xt2) is good preferably to determine that magnitude, the 
impression time amount ratio t1, etc. of the reverse bias electrical potential difference Vm will become 
1.75 or less. 

[0485] However, to perform a bias drive, it is necessary to impress a reverse bias Vm and the rated 
current by turns. If it is going-to make equal-average luminance per- unit time amount with Samples A 
and B like drawing 46 , to impress a reverse bias electrical potential difference, it is necessary to pass a 
current high in instant as compared with the case where it does not impress. Therefore, the terminal 
voltage of EL element 15 in the case (the sample A of drawing 46 ) of impressing the reverse bias 
electrical potential difference Vm also becomes high. 

[0486] However, in drawing 45 , it considers as the terminal voltage (that is, terminal voltage which turns 
on EL element 15) with which are satisfied of average luminance with the rated terminal voltage V0 also 
by the drive approach of impressing a reverse bias electrical potential difference (according to the 
example of this specification, it is terminal voltage when the current of current density 200A / square 
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meter impresses.). However, since it is 1/2 duty, the average luminance of one period turns into 
brightness in current density 200A / square meter. 

[0487] The above matter assumes white raster display for EL element 15 (when maximum current is 
being impressed to the EL element of the whole screen). However, when performing graphic display of 
EL display, it is natural drawing and a gradation display is performed. Therefore, it is the white peak 
current (current which flows by the maximum white display.) of EL element 15 continuously. By the 
example of this specification, the current of average current density 100A / square meter is not flowing. 
[0488] The current (flowing current) generally impressed to each EL element 15 when performing 
graphic display is the white peak current (current which flows at the time of rated terminal voltage.). 
According to the example of this specification, it is about 0.2 times the current of current density 100A 
/ square meter. 

[0489] Therefore, in the example of drawing 45 , when performing graphic display, 0.2 shall be applied to 
the value of an axis of abscissa. Therefore, | reverse bias electrical-potential-difference xtl|/(rated 
terminal voltage xt2) is good to determine that the magnitude and the impression time amount ratios t1 
of the reverse bias electrical potential difference Vm (or ratio of t2, or t1 and t2 etc.) will carry out to 
0.2 or more. Moreover, | reverse bias electrical-potential-difference xtl|/(rated terminal voltage xt2) is 
good preferably to determine like that magnitude, the impression time amount ratio t1, etc. of the 
reverse bias electrical potential difference Vm will become less than [ 1.75x0.2=0.35 ]. 
[0490] That is, in the axis of abscissa (| reverse bias electrical-potential-difference xt1 |/(rated terminal 
voltage xt2)) of drawing 45, it is necessary to set the value of 1.0 to 0.2. Therefore, an image is 
displayed on a display panel (this busy condition will be usual.). When always not displaying a white 
raster, it is made to impress the reverse bias electrical potential difference Vm predetermined time t1 
so that | reverse bias electrical-potential-difference xtl|/(rated terminal voltage xt2) may become larger 
than 0.2. Moreover, even if the value of | reverse bias electrical-potential-difference xtl|/(rated terminal 
voltage xt2) becomes large, the increment in a terminal voltage ratio is not large so that it may illustrate 
by drawing 45. Therefore, what is necessary is for a upper limit to also take carrying out white raster 
display into consideration, and just to make it the value of | reverse bias electrical-potential-difference 
xtl|/(rated terminal voltage xt2) satisfy 1.75 or less. 

[0491] Hereafter, the reverse bias method of this invention is explained, referring to a drawing. In 
addition, this invention is based on impressing the reverse bias electrical potential difference Vm 
(current) to the period when the current is not flowing to EL element 15. However, it does not limit to 
this. For example, the reverse bias electrical potential difference Vm may be compulsorily impressed to 
EL element 15 in the condition that the current is flowing. In addition, in this case, to EL element 15, a 
current will not flow as a result, but it will be in the astigmatism LGT condition (black display condition). 
Moreover, although this invention explains impressing the reverse bias electrical potential difference Vm 
mainly with the pixel configuration of a current program as a core, it is not limited to this. 
[0492] With the pixel configuration of a reverse bias drive, let transistor 1 1g be N channel so that you 
may illustrate to drawing 47. Of course, P channels are sufficient. 

[0493] In drawing 47, by making it higher than the electrical potential difference which is impressing the 
electrical potential difference impressed to the gate potential control line 473 to the reverse bias line 
471 > transistor 11g (N) turns on and the reverse bias electrical potential difference Vnrv is impressed to 
the anode electrode of EL element 1 5. 

[0494] Moreover, in the pixel configuration of drawing 47 etc., the voltage clamp of the gate potential 
control line 473 may always be carried out, and it may be operated. For example, when Vk electrical 
potential difference sets to 0 (V) in drawing 47, potential of the gate potential control line 473 is carried 
out more than 0 (V) (preferably more than 2 (V)). In addition, this potential is set to Vsg. In this 
condition, if potential of the reverse bias line 471 is made into the reverse bias electrical potential 
difference Vm (it is a small electrical potential difference more than -5 (V) from Vk preferably below 0 
(V)), transistor 1 1g (N) will turn on and the reverse bias electrical potential difference Vm will be 
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impressed to the anode of EL element 15. Since transistor 1 1g is an OFF state when the electrical 
potential difference of the reverse bias line 471 is made higher than the electrical potential difference 
(that is, transistor 1 1g gate (G) terminal voltage) of the gate potential control line 473, the reverse bias 
electrical potential difference Vm is not impressed to EL element 15. Of course, it cannot be 
overemphasized that it is good in this condition also considering the reverse bias line 471 as hi-z states 
(opening condition etc.). 

[0495] Moreover, gate driver circuit 12c which controls the reverse bias line 471 may be separately 
formed or arranged so that it may illustrate to drawing 48. The shift action of the gate driver circuit 12c 
is carried out one by one like gate driver circuit 12a, and the location which impresses a reverse bias 
electrical potential difference is shifted synchronizing with a shift action. 

[0496] By the above drive approach, the voltage clamp of the transistor 1 1g gate (G) terminal can be 
carried out, it can only change the potential of the reverse bias line 471, and can impress the reverse 
bias electrical potential difference Vm to EL element 1 5. Therefore, impression control of the reverse 
bias electrical potential difference Vm is easy. Moreover, the electrical potential difference impressed 
between a transistor 11g gate (G) terminal and (Source S) terminal can be reduced. This is also the 
same as when transistor 11g is P channels. 

[0497] Moreover, impression of the reverse bias electrical potential difference Vm is performed while 
not passing the current to EL element 15. Therefore, what is necessary is just to carry out by making 
transistor 11g turn on, when transistor 1 1 d does not turn on. That is, what is necessary is just to 
impress the reverse of transistor 1 1 d on-off logic to the gate potential control line 473. For example, 
what is necessary is just to connect a gate (G) terminal (transistor 1 1 d and transistor 11g) to gate 
signal line 17b in drawing 47. Transistor 1 1 d is P channels, and since transistor 11g is N channel, it 
becomes opposite [ on-off control action ]. 

[0498] Drawing 49 is the timing chart of a reverse bias drive. In addition, in the chart Fig., suffixes, such 
as (1) and (2), show the pixel line. Although it explains noting that it is indicated with (1) as eye the 1st 
pixel line and eye the 2nd pixel line is indicated to be (2) in order to give explanation easy, it does not 
limit to this. (1) may show eye N pixel line and it may think that (2) shows eye N+ 1 -pixel line. The above 
thing is the same, removing a special case at other examples. Moreover, in the examples, such as 
drawing 49, although explained by illustrating pixel configurations, such as drawing 1, it is not limited to 
this. For example, also in pixel configurations, such as drawing 41 and drawing 38, it is applicable. 
[0499] When ON state voltage (Vgl) is impressed to gate signal line 17of eye 1st pixel line a (1), OFF 
state voltage (Vgh) is impressed to gate signal line 17of eye 1st pixel line b (1). That is, transistor 11d, it 
is off and the current is not flowing to EL element 15. 

[0500] A Vsl electrical potential difference (electrical potential difference which transistor 11g turns on) 
is impressed to the reverse bias line 471 (1). Therefore, transistor 11g turns on and the reverse bias 
electrical potential difference is impressed to EL element 15. After OFF state voltage (Vgh) is impressed 
to gate signal line 1 7b, as for a reverse bias electrical potential difference, a reverse bias electrical 
potential difference is impressed in a predetermined period (1/200 or more periods which are 1H, or 
0.5microsec). Moreover, a reverse bias electrical potential difference is turned off before the 
predetermined period (1/200 or more periods which are 1H, or 0.5microsec) when ON state voltage (Vgl) 

-is impressed to gate signal line 17b. This is for avoiding that-transistor 1 1d and transistor 1 1g become- 

coincidence with ON. 

[0501] OFF state voltage (Vgh) is impressed to gate signal line 17a, and the 2nd pixel line is chosen as 
the next horizontal scanning period (1H). That is, ON state voltage is impressed to gate signal line 17b 
(2). On the other hand, ON state voltage (Vgl) is impressed to gate signal line 17b, transistor 1 1 d turns 
on, a current flows from transistor 11a to EL element 15, and EL element 15 emits light. Moreover, OFF 
state voltage (Vsh) is impressed to the reverse bias line 471 (1), and a reverse bias electrical potential 
difference ceases to be impressed to EL element 15 of the 1st pixel line (1). A Vsl electrical potential 
difference (reverse bias electrical potential difference) is impressed to the reverse bias line 471 of the 
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2nd pixel line (2). 

[0502] the above actuation — one by one — ********** — the image of one screen is rewritten by 
things. It was the configuration of impressing a reverse bias electrical potential difference to the period 
currently programmed by each pixel in the above example. However, the circuitry of drawing 48 is not 
limited to this. It is also clear that a reverse bias electrical potential difference can be impressed 
succeeding two or more pixel lines. Moreover, it is clear that it is combinable also with a block drive 
(refer to drawing 40), N double pulse drive and a reset drive, and a dummy pixel drive. Although the 
above example was the case of the pixel configuration of drawing 1, in other configurations, it cannot be 
overemphasized that it is applicable to the configuration which impresses reverse bias electrical 
potential differences, such as drawing 38 and drawing 41. For example, drawing 50 is the pixel 
configuration of a current program method. 

[0503] Drawing 50 is the pixel configuration of a current mirror. Transistor 11c is a pixel selection 
component. Transistor 11c turns on by impressing ON state voltage to the gate signal line 17a1. 
Transistor 1 1 d is a switching device which has a reset function and the function which carries out short 
[ of between the (Drain DMgate G) terminals of transistor 11a for a drive ] (GD short-circuit). It turns 
on transistor 1 1d by impressing ON state voltage to the gate signal line 17a2. 

[0504] Transistor 11d, it turns on in front more than 1H (1 horizontal-scanning period, i.e., a 1 -pixel line) 
that an applicable pixel chooses. It is made to turn on before 3H preferably. Transistor 1 1 d turns on 
before 3H, then 3H, and the gate (G) terminal of transistor 11a and a drain (D) terminal short-circuit. 
Therefore, transistor 11a turns off. Therefore, a current will not flow to transistor 11b and EL element 
15 serves as an astigmatism LGT. 

[0505] When EL element 15 is in an astigmatism LGT condition, transistor 1 1g turns on and a reverse 
bias electrical potential difference is impressed to EL element 15. therefore, the period when, as for the 
reverse bias electrical potential difference, transistor 1 1 d is turned on — it will be impressed. Therefore, 
it will turn on in coincidence transistor 1 1 d and transistor 1 1g in logic. 

[0506] A Vsg electrical potential difference is impressed and the transistor 1 1g gate (G) terminal is 
being fixed. Transistor 11g turns on the reverse bias line 471 by impressing a reverse bias electrical 
potential difference smaller enough than a Vsg electrical potential difference to the reverse bias line 471. 
[0507] Then, if the horizontal scanning period when a video signal is impressed to said applicable pixel 
(written in) comes, ON state voltage is impressed to the gate signal line 17a1, and transistor 11c turns 
on. Therefore, the video-signal electrical potential difference outputted to the source signal line 18 from 
the source driver circuit 14 is impressed to a capacitor 19 (the ON state is maintained transistor 11d). 
[0508] It will become a black display if transistor 1 1 d is made to turn on. The rate of a black display 
period becomes long, so that the transistor 1 1 d "on" period occupied at 1 field (one frame) period 
becomes long. Therefore, even if a black display period exists, in order to make average luminance of the 
1 field (one frame) into a request value, it is necessary to make the brightness of a display period high. 
That is, it is necessary to enlarge with the current passed to EL element 15 at a display period. This 
actuation is N double pulse drive of this invention. Therefore, it is one characteristic actuation of this 
invention to combine N double pulse drive and the drive which is made to turn on transistor 1 1 d and is 
considered as a black display. Moreover, EL element 15 is in an astigmatism LGT condition, and it is the 

characteristic configuration (method)- -of -this invention to, impress a reverse bias- electrical potential-. - - 

difference to EL element 15. 

[0509] In the above example, although it was the method with which a pixel impresses a reverse bias 
electrical potential difference at the time of an astigmatism LGT at the time of image display, the 
configuration which impresses a reverse bias electrical potential difference is not limited to this. If a 
reverse bias electrical potential difference is impressed for an image non-display, it is not necessary to 
form TFT1 1g for reverse biases in each pixel. At the time of an astigmatism LGT, after ending use of a 
display panel, it is the configuration of impressing a reverse bias electrical potential difference before 
use. 
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[0510] For example, in the pixel configuration of drawing 1, a pixel 16 is chosen (TFT11b and TFT11c are 
made to turn on), and from the source driver (circuit) IC 14, the low electrical potential difference V0 
(for example, GND electrical potential difference) which can output the source driver IC is outputted, 
and it is impressed by the drain terminal (D) of TFT1 1a for a drive. If TFT1 1d is also made to turn on in 
this condition, V0 electrical potential difference will be impressed to the anode terminal of EL 

coincidence — the cathode Vk of EL element 15 — V0 electrical potential difference — receiving -5 

15 (V) — if a low electrical-potential-difference Vm electrical potential difference is impressed, a 
reverse bias electrical potential difference will be impressed to EL element 15. moreover, a Vdd 
electrical potential difference — V0 electrical potential difference — 0 — 5 (V) — TFT1 1a will also be in 
an OFF state by impressing a low electrical potential difference. An electrical potential difference can be 
outputted from the source driver circuit 14 as mentioned above, and a reverse bias electrical potential 
difference can be impressed to EL element 15 by controlling the gate signal line 17. 
[0511] Even if N double pulse drive indicates by black once within 1 field (one frame) period, it can pass 
a predetermined current (programmed current (based on the electrical potential difference currently 
held at the capacitor 19)) to EL element 15 again. However, once transistor 1 1d turns on with the 
configuration of drawing 50, the charge of a capacitor 19 is a current (the programmed current cannot 
be passed.) predetermined to EL element 15, in order to discharge (reduction is included). However, 
there is the description that circuit actuation is easy. 

[0512] In addition, although the pixel of the above example was the pixel configuration of a current 
program, this invention cannot be limited to this and can be applied also to the pixel configuration of 
other current system like drawing 38 and drawing 50. Moreover, the pixel configuration of an electrical- 
potential-difference program which is illustrated to drawing 51, drawing 54, and drawing 62 is also 
applicable. 

[0513] Drawing 51 is the pixel configuration of the general easiest electrical-potential-difference 
program. Transistor 1 1b is a selection switching element, and it is the transistor for a drive to which 
transistor 11a impresses a current to EL element 15. With this configuration, transistor (switching 
element) 11g for reverse bias electrical-potential-difference impression is arranged to the anode of EL 
element 15 (formation). 

[0514] With the pixel configuration of drawing 51, the current passed to EL element 15 is impressed to 
the source signal line 18, and is impressed to the gate (G) terminal of transistor 11a by choosing 
transistor 11b. 

[0515] First, in order to explain the configuration of drawing 51, basic actuation is explained by using 
drawing 52. The pixel configuration of drawing 51 is a configuration of an electrical-potential-difference 
offset canceller, and operates in four steps, initialization actuation, a reset action, program actuation, 
and luminescence actuation. 

[0516] Initialization actuation is carried out after a Horizontal Synchronizing signal (HD). ON state 
voltage is impressed to gate signal line 17b, and transistor 11g turns on. Moreover, ON state voltage is 
impressed also to gate signal line 17a, and transistor 11c turns on. At this time, a Vdd electrical 
potential difference is impressed to the source signal line 18. Therefore, a Vdd electrical potential 
difference will be impressed to a terminal of capacitor 19b. In this condition, transistor 11a for a drive 

- turns on and few currents flow to EL element 1 5. The drain (D) terminal of transistor 1 la for a drive 

serves as an electrical-potential-difference value of a bigger absolute value at least than the operating 
point of transistor 11a according to this current. 

[0517] Next, a reset action is carried out. OFF state voltage is impressed to gate signal line 17b, and 
transistor 11e turns off. On the other hand, the period of T1 and ON state voltage are impressed to gate 
signal line 17c, and transistor 11b turns on. This period of T1 is a reset period. Moreover, to gate signal 
line 17a, ON state voltage is continuously impressed during 1H. In addition, as for T1, it is desirable to 
consider as the period of 90% or less 20% or more of 1H period. Or it is desirable to consider as the time 
amount below 160microsec more than 20microsec. Moreover, as for the ratio of the capacity of 



-74- 



capacitor 19b (Cb) and capacitor 19a (calcium), it is desirable to consider as less than [ more than 
Cb:calcium=6:1 1:2 ]. 

[05181 In a reset period, between the gate (G) terminal of transistor 11a for a drive and (Drain D) 
terminal short-circuits by ON of transistor 11b. Therefore, the gate (G) terminal voltage of transistor 
11a and drain (D) terminal voltage become equal, and transistor 11a will be in an offset condition (reset 
condition: condition that a current does not flow). This reset condition is in the condition that the gate 
(G) terminal of transistor 11a becomes near the starting potential which begins to pass a current The 
gate voltage which maintains this reset condition is held at b terminal of capacitor 19b. Therefore, offset 
voltage (reset electrical potential difference) will be held at the capacitor 19. 
[0519] In the following program state, OFF state voltage is impressed to gate signal line 17c, and 
transistor 11b turns off. On the other hand, the period of Td and a DATA electrical potential difference 
are impressed to the source signal line 18. Therefore, that to which DATA electrical-potential- 
difference + offset voltage (reset electrical potential difference) was applied is impressed to the gate (G) 
terminal of transistor 11a for a drive. Therefore, transistor 11a for a drive can pass the programmed 
current now. 

[0520] OFF state voltage will be impressed to gate signal line 17a in a program period, transistor 11c will 
be in an OFF state, and transistor 11a for a drive is separated from the source signal line 18. Moreover, 
OFF state voltage is impressed also to gate signal line 17c, transistor 11b turns off, and, as for this OFF 
state, period maintenance of 1F is carried out. On the other hand, ON state voltage and OFF state 
voltage are periodically impressed to gate signal line 17b if needed. That is, still better image display is 
realizable combining with N double pulse drive of drawing 1 3, drawing 1 5, etc., and by combining with an 
interlace drive. 

[0521] By the drive method of drawing 52, the initiation current potential (offset voltage, reset electrical 
potential difference) of transistor 11a is held in the state of reset at a capacitor 19. Therefore, the time 
of this reset electrical potential difference being impressed to the gate (G) terminal of transistor 11a is 
in the darkest black display condition, however, coupling of the source signal line 18 and a pixel 16 and a 
capacitor 19 — running — an electrical potential difference or a transistor — running — a black float 
(contrast fall) is generated. Therefore, by the drive approach explained by drawing 53, display contrast 
cannot be made high. 

[0522] In order to impress the reverse bias electrical potential difference Vm to EL element 15, it is 
necessary to make transistor 11a turn off. What is necessary is just to short-circuit between the Vdd 
terminal of transistor 11a, and (Gate G) terminal, in order to make transistor 11a turn off. This 
configuration is explained by using drawing 53 behind. 

[0523] Moreover, the electrical potential difference which makes the source signal line 18 turn off Vdd 
electrical-potential-difference or transistor 1 1a is impressed, and transistor 11b may be made to turn 
on and you may make it impressed by the gate (G) terminal of transistor 11a. Transistor 11a turns off 
with this electrical potential difference (or it changes into the condition that a current hardly flows 
(abbreviation OFF state: transistor 11a high impedance condition)). Then, transistor 1 1g is made to turn 
on and a reverse bias electrical potential difference is impressed to EL element 15. Impression of this 
reverse bias electrical potential difference Vm may be performed to all pixel coincidence. That is, the 

. electrical potential difference which carries out abbreviation OFF of the transistor 11a is impressed to 

the source signal line 18, and transistor 11b of all pixel lines (plurality) is made to turn on. Therefore, 
transistor 11a turns off. Then, transistor 11g is made to turn on and a reverse bias electrical potential 
difference is impressed to EL element 15. Then, one by one, a video signal is impressed to each pixel 
line, and an image is displayed on a display. 

[0524] Next, the reset drive in the pixel configuration of drawing 51 is explained. Drawing 53 is the 
example. Gate signal line 17a connected to the gate (G) terminal of transistor 11c of pixel 16a as shown 
in drawing 53 is connected also to the gate (G) terminal of transistor 1 1b for reset of next step pixel 
16b. Similarly, gate signal line 17a connected to the gate (G) terminal of transistor 11c of pixel 16b is 
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connected to the gate (G) terminal of transistor 1 1b for reset of next step pixel 16c. 
[0525] Therefore, if ON state voltage is impressed to gate signal line 1 7a connected to the gate (G) 
terminal of transistor 11c of pixel 16a, while pixel 16a will be in an electrical-potential-difference 
program state, transistor 11b for reset of next step pixel 1 6b turns on, and transistor 11a for a drive of 
pixel 16b will be in a reset condition. If similarly ON state voltage is impressed to gate signal line 17a 
connected to the gate (G) terminal of transistor 11c of pixel 16b, while pixel 16b will be in a current 
program state, transistor 1 1b for reset of next step pixel 16c turns on, and transistor 1 1a for a drive of 
pixel 1 6c will be in a reset condition. Therefore, the reset drive by the preceding paragraph gate control 
method is easily realizable. Moreover, the drawer number of the gate signal line per each pixel can be 
decreased. 

[0526] It explains in more detail. Suppose that the electrical potential difference is impressed to the 
gate signal line 17 like drawing 53 (a). That is, suppose that ON state voltage is impressed to gate signal 
line 17of pixel 16a a, and OFF state voltage is impressed to gate signal line 17a of other pixels 16. 
Moreover, OFF state voltage is impressed to Pixels 1 6a and 1 6b, and gate signal line 1 7b presupposes 
that ON state voltage is impressed to Pixels 16c and 16d. 

[0527] Pixel 16a is an electrical-potential-difference program state, and, for astigmatism LGT and pixel 
16b, lighting and 16d of pixels of astigmatism LGT and pixel 16c are in a lighting condition in the state of 
maintenance of a program current in the state of maintenance of a program current in the state of reset 
in this condition. 

[0528] After 1H, the data in the shift register circuit 61 of the gate driver circuit 12 for control carry out 
1 bit shift, and will be in the condition of drawing 53 (b). Pixel 16a of the condition of drawing 53 (b) is in 
a program current maintenance condition, and, for lighting and pixel 16b, an astigmatism LGT and 16d of 
pixels of astigmatism LGT and pixel 16c are in a lighting condition in the state of program maintenance 
in the state of reset in a current program state. 

[0529] The above thing shows that transistor 11a for a drive of the pixel of the next step is reset by the 
electrical potential difference of gate signal line 17a by which each pixel was impressed to the preceding 
paragraph, and an electrical-potential-difference program is performed one by one with it at the next 
horizontal scanning period. 

[0530] The pixel configuration of the electrical— potential-difference program illustrated to drawing 43 
can also realize a preceding paragraph gate control. Drawing 54 is the example which considered the 
pixel configuration of drawing 43 as connection of a preceding paragraph gate control method. 
[0531] Gate signal line 17a connected to the gate (G) terminal of transistor 11b of pixel 16a as shown in 
drawing 54 is connected to the gate (G) terminal of transistor 1 1 e for reset of next step pixel 1 6b. 
Similarly, gate signal line 17a connected to the gate (G) terminal of transistor 1 1b of pixel 16b is 
connected to the gate (G) terminal of transistor 1 1e for reset of next step pixel 16c. 
[0532] Therefore, if ON state voltage is impressed to gate signal line 17a connected to the gate (G) 
terminal of transistor 11b of pixel 16a, while pixel 16a will be in an electrical-potential-difference 
program state, transistor 1 1e for reset of next step pixel 16b turns on, and transistor 11a for a drive of 
pixel 16b will be in a reset condition. If similarly ON state voltage is impressed to gate signal line 17a 
connected to the gate (G) terminal of transistor 11b of pixel 16b, while pixel 16b will be in a current 
program state, transistor-l i e -for reset-of next step pixel 16c turns on, and transistor 11 a-for a drive of 
pixel 16c will be in a reset condition. Therefore, the reset drive by the preceding paragraph gate control 
method is easily realizable. 

[0533] It explains in more detail. Suppose that the electrical potential difference is impressed to the 
gate signal line 17 like drawing 55 (a). That is, suppose that ON state voltage is impressed to gate signal 
line 17of pixel 16a a, and OFF state voltage is impressed to gate signal line 17a of other pixels 16. 
Moreover, all transistor 11gfor reverse biases presupposes that it is an OFF state. 

[0534] For electrical-potential-difference program state and pixel 16b, in this condition, the maintenance 
condition of a program current and 16d of pixels of reset condition and pixel 16c are [ pixel 16a ] in the 
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maintenance condition of a program current. 

[0535] After 1H, the data in the shift register circuit 61 of the gate driver circuit 12 for control carry out 
1 bit shift* and will be in the condition of drawing 55 (b). For program current maintenance condition and 
pixel 16b, a reset condition and 16d of pixels of current program state and pixel 16c are [ the condition 
of drawing 55 (b) / pixel 16a ] in a program maintenance condition. 

[0536] The above thing shows that transistor 11a for a drive of the pixel of the next step is reset by the 
electrical potential difference of gate signal line 17a by which each pixel was impressed to the preceding 
paragraph, and an electrical-potential-difference program is performed one by one with it at the next 
horizontal scanning period. 

[0537] Henceforth, the source driver (circuit) IC 14 of the current drive method of this invention is 
explained. First, an example of the driver circuit of the conventional current drive method is shown in 
drawing 72. However, it is [ for such a current driver IC not existing but explaining the source driver IC 
of the current drive method of this invention ] theoretic. 

[0538] In drawing 72, 721 is a D/A converter. A n-bit data signal is inputted into D/A converter 721, and 
an analog signal is outputted to it from a D/A converter based on the inputted data. This analog signal is 
inputted into an operational amplifier 722. An operational amplifier 722 is inputted into N channel 
transistor 631a, and the current which flows to transistor 631a flows to resistance 691. The terminal 
voltage of Resistance R serves as - input of an operational amplifier 722, and the electrical potential 
difference of this - terminal and + terminal of an operational amplifier 722 serve as the same electrical 
potential difference. Therefore, the output voltage of D/A converter 721 turns into terminal voltage of 
resistance 691. 

[0539] Now, the resistance of resistance 691 sets to 1 M omega, and if the output of D/A converter 721 
is 1 (V), for resistance 691, the current of 1(V)/1M-omega=1 (muA) will flow. This serves as a current 
regulator circuit. Therefore, according to the value of a data signal, the analog output of D/A converter 
721 changes and a predetermined current flows at resistance 691 based on a value to this analog output. 
[0540] A transistor 631p1 and 631p2 constitute current Miller circuit. In addition, transistor 631p is a P 
^channel mold transistor. On the other hand, 633n is a n channel mold transistor which constitutes a 
current mirror. Since the same current as the source-drain (SD) of transistor 631a for a drive flows, the 
same current value also as the current Miller circuit which consists of 631 pi and 631 p2 flows and the 
same current value also as the current Miller circuit which consists of each transistor 633n flows, it 
becomes output terminals 01, 02, 03, 04, and 05 and the constant current output terminal to which, as 
for the same current flows (when a current scale factor is equal). 

[0541] However, the electrical characteristics of each component, such as a transistor formed on a 
semiconductor chip even if IC is manufactured based on the same process from the same mask, and 
resistance, differ, and even if the output current of a driver IC is the same IC, dispersion during each 
output will exist between constant current output terminals. In this case, if dispersion arises in the 
output current value of each constant current output terminal, dispersion will arise in the amount of 
luminescence of a light emitting device etc., and display unevenness will be produced in a display panel. 
Therefore, when using a driver IC 14 and driving light emitting devices, such as an organic 
electroluminescence display panel, it is necessary to make dispersion between constant current output 

terminals into the minimum -as much as possible. — ............... , - m , 

[0542] This invention is made in view of this point, and offers the current drive mold driver IC (circuit) 

14 which has the circuitry for making output current dispersion between constant current output 

terminals into the minimum as much as possible, and a layout configuration. 

[0543] The block diagram of the source driver (circuit) IC 14 of the current drive method of this 

invention is shown in drawing 63. Drawing 1 shows the multistage type current Miller circuit at the time 

of considering a current source as a three-step configuration (631, 632, 633) as an example. 

[0544] In drawing 63, the current value of the current source 631 of the 1st step is copied to the 2nd 

step current source 632 of N individual (however, N integer of arbitration) by current Miller circuit 
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Furthermore, the current value of the 2nd step current source 632 is copied to the M 3rd step current 
sources (however, M integer of arbitration) 633 by current Miller circuit The current value of the 1st 
step current source 631 will be copied to the 3rd step current source 633 of a NxM individual as a result 
by this configuration. 

[0545] For example, it becomes 176 outputs when driving by one driver IC 14 to the source signal line 
18 of the display panel of a QCIF format (since a source signal line is [ 176 ****s ] required of each 
RGB). In this case, N is made into 16 pieces and they may be M= 11 pieces. It carries out, and backlash 
is set to 16x11=176 and can respond to 176 outputs. Thus, the layout design of the current source of a 
driver IC becomes easy by making one side into 8, 16, or its multiple among N or M. 
[0546] In the source driver IC of the conventional current drive method (it assumes by imagination), 
since the current value of the 1st step current source 631 was copied to the 3rd step current source of 
a direct NxM individual in current Miller circuit, when the difference arose in the transistor 
characteristics of the 1st step current source 631, and the transistor characteristics of the 3rd step 
current source, it became dispersion in a current value as it is, became the display unevenness of a 
display panel, and had appeared. Since, especially as for the source driver IC 14, width of face is 
carrying out the long and slender configuration of about 20mm in die length by about 2mm, at a center 
section and both ends, dispersion in transistor characteristics is large and is considered that such a 
problem is remarkable. 

[0547] Since the current value of the 1st step current source 631 was not copied to the 3rd step 
current source 633 of a direct NxM individual in current Miller circuit but the 2nd step current source 

632 is arranged in the middle as described above to this technical problem by the source driver (circuit) 
IC 14 of the current drive method by the multistage type current Miller circuit of this invention, it is 
possible to absorb dispersion in transistor characteristics there. 

[0548] Especially this invention has the description in the place which is close and arranges current 
Miller circuit (current source 632) to the current Miller circuit (current source 631) of the 1st step, and 
the 2nd step. From the current source 631 of the 1st step, if it is the current source 633 (that is, two- 
step configuration of current Miller circuit) of the 3rd step, there is much number of the current source 

633 of the 2nd step connected with the current source of the 1st step, and it cannot be [ the current 
source ] close and arrange the current source 631 and the current source 633 of the 3rd step whose 
number is the 1st. 

[0549] It is the configuration which copies the current of the current Miller circuit (current source 631) 
of the 1st step to the current Miller circuit (current source 632) of the 2nd step, and copies the current 
of the current Miller circuit (current source 632) of the 2nd step to the 3rd step like the source driver 
circuit 14 of this invention in current Miller circuit (current source 632). There is little number of the 
current Miller circuit (current source 632) of the 2nd step connected to the current Miller circuit 
(current source 631) of the 1st step with this configuration. Therefore, things can perform it being close 
and arranging the current Miller circuit (current source 631) of the 1st step, and the current Miller 
circuit (current source 632) of the 2nd step. 

[0550] If the transistor which is close and constitutes current Miller circuit can be arranged, since 
dispersion in a transistor decreases with a natural thing, the variation in the current value copied will 
- ... also decrease. Moreover, the number of the current Miller Gircuit (current source 633) -of -the 3rd step 
connected to the current Miller circuit (current source 632) of the 2nd step also decreases. Therefore, 
things can perform it being close and arranging the current Miller circuit (current source 632) of the 2nd 
step, and the current Miller circuit (current source 633) of the 3rd step. 

[0551] That is, as a whole, it is close and the transistor of the current reception section of the current 
Miller circuit (current source 631) of the 1st step, the current Miller circuit (current source 632) of the 
2nd step, and the current Miller circuit (current source 633) of the 3rd step can be arranged. Therefore, 
since the transistor which is close and constitutes current Miller circuit can be arranged, dispersion in a 
transistor decreases and the variation in the current signal from an output terminal decreases extremely 
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(precision is high). 

[0552] In addition, in this example, since it was easy, the three-step configuration explained multistage 
type current Miller circuit, but as this number of stages is large, it cannot be overemphasized that 
current dispersion of the source driver IC 14 of a current drive mold display panel becomes small. 
Therefore, the number of stages of current Miller circuit may not be limited to three steps, and may be 
three or more steps. 

[0553] In this invention, it is expressed as current sources 631, 632, and 633, or is expressed as current 
Miller circuit. These are used for homonymy. That is, a current source is the fundamental construct of 
this invention, and is because it will become current Miller circuit if a current source is constituted 
concretely. Therefore, the current circuit which consists of combination of an operational amplifier 722, 
a transistor 631, and Resistance R so that it may not limit only to current Miller circuit and may 
illustrate to drawing 72 is sufficient as a current source. 

[0554] Drawing 64 is structural drawing of the still more concrete source driver (circuit) IC 14. Drawing 
64 is illustrating the part of the 3rd current source 633. That is, it is the output section connected to 
one source signal line 18. As a current mirror configuration of the last stage, it consists of current Miller 
circuits (current source 634 (one unit)) of two or more same sizes, and bit weighting of the number is 
carried out corresponding to the bit of image data. 

[0555] In addition, the transistor which constitutes the source driver (circuit) IC 14 of this invention may 
not be limited to an MOS type, and a bipolar type is sufficient as it. Moreover, not the thing to limit to a 
silicon semi-conductor but a gallium arsenide semi-conductor may be used. Moreover, a germanium 
semiconductor may be used. Moreover, what was directly formed in the substrate with the low- 
temperature polish recon technique may be used. 

[0556] Although it is clear at drawing 64, the case of a 6-bit digital input is illustrated as one example of 
this invention. That is, since it is the 6th power of 2, they are 64 gradation displays. Since red (R), green 
(G), and blue (B) are 64 gradation each by loading this source driver IC 14 into an array substrate, 
64x64x64= about 260,000 colors can be displayed. 

[0557] In drawing 64, DO shows the LSB input and D5 shows the MSB input. It is switch 641a (it is an 
on-off means.) to DO input terminal at the time of H level (at the time of positive logic), of course, the 
analog switch which could consist of simple substance transistors and combined the P channel 
transistor and N channel transistor — ****** — ft turns on. Then, a current flows toward the current 
source (one unit) 634 which constitutes a current mirror. This current flows to the internal wiring 643 in 
IC14. Since this internal wiring 643 is connected to the source signal line 18 through the terminal 
electrode of IC14, the current which flows to this internal wiring 643 turns into a program current of a 
pixel 16. 

[0558] Switch 641b turns on in D1 input terminal at the time of H level (at the time of positive logic). 
Then, a current flows toward two current sources (one unit) 634 which constitute a current mirror. This 
current flows to the internal wiring 643 in IC14. Since this internal wiring 643 is connected to the source 
signal line 18 through the terminal electrode of IC14, the current which flows to this internal wiring 643 
turns into a program current of a pixel 16. 

[0559] It is the same with other switches 641. At the time of H level (at the time of positive logic), 

switch 641c turns on in D2-input~terminaJ. Then, a current flows toward four- current sources (one unit) - -. 

634 which constitute a current mirror. At the time of H level (at the time of positive logic), switch 64 1f 
turns on in D5 input terminal. Then, a current flows toward 32 current sources (one unit) 634 which 
constitute a current mirror. 

[0560] As mentioned above, according to the data (D0-D5) from the outside, a current flows toward the 
current source (one unit) corresponding to it. Therefore, according to data, it is constituted so that a 
current may flow from zero piece to a current source (one unit) at 63 pieces. In addition, although the 
current source is made into 63 6-bit pieces in order that this invention may give explanation easy, it 
does not limit to this. In the case of 8 bits, 255 unit current sources 634 should just be formed 
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(arrangement). Moreover, 15 unit current sources 634 should just be formed at the time of 4 bits 
(arrangement). The transistor 634 which constitutes a unit current source is set to the same channel 
width W and channel width L. Thus, an output stage with little dispersion can be constituted by 
constituting from same transistor. 

[0561] Moreover, all do not limit a current source 634 to passing the same current For example, 
weighting of each current source 634 may be carried out. For example, the current source 634 of one 
unit, the twice as many current source 634 as this, the 4 times as many current source 634 as this, etc. 
may be made intermingled, and a current output circuit may be constituted. However, if weighting of the 
current source 634 is carried out and it is constituted, each current source which carried out weighting 
may not become the rate which carried out weighting, but variation may occur. Therefore, even if it is 
the case where weighting is carried out, as for each current source, it is desirable to constitute by 
forming two or more transistors used as the current source of one unit 

[0562] The configuration of drawing 64 is the current mirror section of the 3rd step illustrated to 
drawing 63. Therefore, the 1st current source 631 and the current source 632 of the 2nd step are 
formed separately, and these crowd (close or contiguity) and are arranged. Moreover, transistor 633a of 
the faucet TOMIRA circuit which constitutes the current source 632 of the 2nd step and the current 
source of the 3rd step also crowds (close or contiguity), and is arranged. 

[0563] In addition, especially the current source (one unit) 634 is arranged densely, and a minute current 
flows. Therefore, the light (luminescence light) emitted from EL display panel etc. will cause malfunction 
by a phot conductor phenomena (contest the phot), if light is irradiated by the current source 634 (631, 
632, and 633 should otherwise be taken into consideration). Since this technical problem is coped with, a 
light-shielding film is formed in the rear face of a chip. Moreover, a light-shielding film is formed in the 
part in which it is the part mounted in a substrate, and the current source of a chip was formed (the 
light absorption film which consists of a metal thin film, an organic material, or an inorganic material is 
formed in the front face of a panel substrate). By what anode wiring which supplies a current to EL 
element 15, and cathode wiring are taken about for (it takes about under IC chip), if this light-shielding 
film is constituted, it will be easy to form and can carry out [ low cost ]-izing of it This configuration is 
not limited to IC chip. It is applied also to the source driver circuit 14 using the semi-conductor film 
(CGS) formed of low-temperature polish recon, elevated-temperature polish recon, or solid phase 
growth. That is, a light-shielding film is formed in the rear face of this source driver circuit 14. 
[0564] The current which flows current Miller circuit 632 of the 2nd step is copied to transistor 633a 
which constitutes the current Miller circuit of the 3rd step, and when it is 1 time the current mirror 
scale factor of this, this current flows to transistor 633b. This current is copied to the transistor 634 of 
the last stage. 

[0565] Since the part corresponding to DO consists of one transistor 634, it is a current value which 
flows to the transistor 633 of the last stage current source. Since the part corresponding to D1 consists 
of two transistors 634, it is twice the current value of the last stage current source. Since D2 consists 
of four transistors 634, it is 4 times the current value of the last stage current source, and since ... and 
the part corresponding to D5 consist of 32 transistors, it is 32 times the current value of the last stage 
current source. Therefore, the program current Iw is outputted to a source signal line through the 
switch controlled by the 6-bit image data DO, D1, D2 f ...,-D5 (a current is drawn). Therefore, according to 

ON of the 6-bit image data DO, D1, D2 D5, and OFF, 1 time of the last stage current source 633, 

twice, 4 times a 32 times as many current as this are added and outputted to an output line. That is, 

the current source 633 0 to 63 times the current value of the last stage is outputted by the 6-bit image 
data DO, D1, D2, D5 from an output line (a current is drawn from the source signal line 18). 
[0566] As mentioned above, as compared with proportional distribution of conventional W/L, a current 
value is more controllable by the configuration of the integral multiple of the last stage current source 
633 to high degree of accuracy (the output variation of each terminal is lost). 

[0567] However, this configuration is the case where the current source (one unit) section 634 which 
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TFT11a for a drive which constitutes a pixel 16 consists of P channels, and constitutes the source 
driver IC 14 consists of N channel transistors. It cannot be overemphasized that the configuration in 
which the program current Iw turns into a discharge current can also be carried out in other cases (for 
example, when TFT11a for a drive of a pixel 16 consists of N channel transistors etc.). 
[0568] In addition, although a 0 to 63 times as many current as the last stage current source 633 is 
outputted, this is a time of being 1 time the current mirror scale factor of the last stage current source 
633 of this. When it is twice the current mirror scale factor of this, a 0 to 126 times as many current as 
the last stage current source 633 is outputted, and when it is 0.5 times the current mirror scale factor 
of this, a 0 to 31.5 times as many current as the last stage current source 633 is outputted. As 
mentioned above, this invention can change the current value of an output easily by changing the 
current mirror scale factor of the current sources (631, 632, etc.) of the preceding paragraph from the 
last stage current source 633 or it. Moreover, as for the above matter, what (it is made to differ) a 
current mirror scale factor is changed into every R, G, and B also for is desirable. For example, only R 
may change the current mirror scale factor of one of current sources to other colors (as opposed to the 
current source circuit corresponding to other colors) (it is made to differ). Especially EL display panels 
differ in luminous efficiency etc. in each color (R, G, B or cyanogen, yellow, MAZENDA) of every. 
Therefore, a white balance can be made good by changing a current mirror scale factor in each color. 
[0569] The matter of changing the current mirror scale factor of a current source to other colors (as 
opposed to the current source circuit corresponding to other colors) (it being made differing) is not 
limited to a fixed thing. Carrying out adjustable is also included. Adjustable forms in the current source 
two or more transistors which constitute current Miller circuit, and can realize them by changing the 
number of said transistor which passes a current current with the signal from the outside. Thus, it 
becomes possible to adjust to the optimal white balance, observing the luminescence condition of each 
color of EL display panel produced by constituting. Much especially this inventions are configurations 
which connect a current source (current Miller circuit) with a stage. Therefore, if the current mirror 
scale factor of the current source 631 of the 1st step and the current source 632 of the 2nd step is 
changed, the output current of much outputs can be easily changed with little connection sections 
(current Miller circuit etc.). Of course, it cannot be overemphasized the output current of much outputs 
can be easily changed with little connection sections (current Miller circuit etc.) rather than changing 
the current mirror scale factor of the current source 632 of the 2nd step, and the current source 633 of 
the 3rd step. 

[0570] In addition, I hear that the concept of change for a current mirror scale factor changes a current 
scale factor (adjustment), and there is. Therefore, it is not limited only to current Miller circuit. For 
example, the operational amplifier circuit of a current output and the D/A circuit of a current output are 
also realizable. 

[0571] It cannot be overemphasized that the matter explained above is applied about other examples of 
this invention. 

[0572] An example of the circuit diagram of 176 outputs (NxM=176) by three-step type current Miller 
circuit is shown in drawing 65. By drawing 65, the current source 633 according the current source 632 
according the current source 631 by the 1st step current Miller circuit to a parent current source and 

- - the 2nd step current Miller circuit to a child current source and the 3rd step current Miller circuit is 

described as the grandchild current source. By the configuration of the integral multiple of the current 
source by the 3rd step current Miller circuit which is the last stage current Miller circuit, dispersion in 
176 outputs is suppressed as much as possible, and a highly precise current output is possible. Of 
course, don't forget the configuration of arranging current sources 531, 632, and 633 densely. 
[0573] In addition, it says arranging the 1st current source 631 and 2nd current source 632 in distance 
of less than at least 8mm as arranging densely (a current, the output side of an electrical potential 
difference and a current, or input side of an electrical potential difference). Furthermore, arranging within 
5mm is desirable. It is because it will be arranged by examination within a silicon chip and the property 
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(Vt f mobility (mu)) difference of a transistor will hardly occur, if it is this range. Moreover, the 2nd 
current source 632 and 3rd current source 633 (output side of a current and input side of a current) are 
also similarly arranged in distance of less than at least 8mm. It is desirable to arrange in location of less 
than 5mm still more preferably. It cannot be overemphasized that the above matter is applied also in 
other examples of this invention. 

[0574] The input side of this current, the output side of an electrical potential difference and a current, 
or an electrical potential difference means the following relation. In electrical-potential-difference 
delivery of drawing 66, it is the relation which crowds and arranges the transistor 631 (output side) of 
the current source of a ** (0 stage, and transistor 632a (input side) of the current source of ** (1+1). In 
current delivery of drawing 67, it is the relation which crowds and arranges transistor 631a (output side) 
of the current source of a ** (I) stage, and transistor 632b (input side) of the current source of** (1+1). 
[0575] Here, although considered as the silicon chip, this means a semiconductor chip. Therefore, other 
formed semiconductor chips, such as a chip, a germanium substrate, etc. which were formed in the 
gallium substrate, are the same. 

[0576] Furthermore, it is applied also to a source driver circuit using the semi-conductor film (CGS) 
formed of low-temperature polish recon, elevated-temperature polish recon, or solid phase growth. 
However, a panel is comparatively large-sized in this case in many cases. Even if there is output 
variation from some source signal lines 18 that a panel is large-sized, it is hard to be recognized visually. 
Therefore, it says arranging the 1st current source 631 and 2nd current source 632 in distance of less 
than at least 30mm as arranging with the display panel which forms the source driver circuit 14 in Pixel 
TFT and coincidence densely to the above glass substrate etc. (the output side of a current, and input 
side of a current). Furthermore, arranging within 20mm is desirable. It is because the property (Vt, 
mobility (mu)) difference of the transistor arranged by examination in this range will hardly occur if it is 
this range. Moreover, the 2nd current source 632 and 3rd current source 633 (output side of a current 
and input side of a current) are also similarly arranged in distance of less than at least 30mm. It is 
desirable to arrange in location of less than 20mm still more preferably. 

[0577] In order that the above explanation might give explanation easy easily [ understanding ], it was 
explained that a signal was delivered with an electrical potential difference between current Miller 
circuits. However, the thing to carry out to a current delivery configuration. The driver circuit 14 for a 
drive of a current drive mold display panel with more small dispersion (IC) is realizable. 
[0578] Drawing 67 is the example of a current delivery configuration. In addition, drawing 66 is the 
example of an electrical-potential-difference delivery configuration. As a circuit diagram, it is the same 
also as drawing 66 and drawing 67, and how to take about a layout configuration, i.e., wiring, differs. In 
drawing 66, 631 is [ the Nch transistor for the 2nd step current sources and 632b of the Nch transistor 
for the 1st step current sources and 632a ] the Pch transistors for the 2nd step current sources. 
[0579] In drawing 67, 631a is [ the Nch transistor for the 2nd step current sources and 632b of the Nch 
transistor for the 1st step current sources and 632a ] the Pch transistors for the 2nd step current 
sources. 

[0580] In drawing 66, since the gate voltage of the 1st step current source which consists of variable 
resistance 651 (it uses in order to change a current), and a Nch transistor 631 is received and passed to 
the gate of Nch-transistor 632a of the 2nd step current source, it serves as a-layout configuration of an 
electrical-potential-difference delivery method. 

[0581] On the other hand, in drawing 67, it is impressed by the gate of Nch transistor 632a of the 2nd 
step current source where the gate voltage of the 1st step current source which consists of Nch 
transistor 631a adjoins variable resistance 651, and since the current value which flows to a transistor 
as a result is received and passed to Pch transistor 632b of the 2nd step current source, it becomes 
the layout configuration of a current delivery method. 

[0582] In addition, although it explains focusing on the relation between the 1st current source and the 
2nd current source in the example of this invention in order to give explanation easy, or in order to 
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make an understanding easy, what it is not limited to this and applied also in the relation between the 
2nd current source and the 3rd current source or relation with the other current source (it is applicable) 
cannot be overemphasized. 

[0583] With the layout configuration of the current Miller circuit of the electrical-potential-difference 
delivery method of drawing 66; it is easy to produce a difference in both transistor characteristics in 
that to which Nch transistor 632a of the Nch transistor 631 of the current source of the 1st step and 
the current source of the 2nd step which constitutes current Miller circuit gets separate (it should be 
said that it is easy to get separate). Therefore, the current value of the 1st step current source is not 
correctly transmitted to the 2nd step current source, but it is easy to produce dispersion. 
[0584] To it, with the layout configuration of the current Miller circuit of the current delivery method of 
drawing 67, it is hard to produce a difference in both transistor characteristics, the current value of the 
1st step current source is correctly transmitted to the 2nd step current source at them, and it is hard 
to produce dispersion in that which Nch transistor 631a of the 1st step current source and Nch 
transistor 632a of the 2nd step current source which constitute current Miller circuit adjoin (it is easy 
to arrange adjacently). 

[0585] It does [ dispersion is more small and ] and is desirable by considering as the layout configuration 
used as the current delivery instead of electrical-potential-difference delivery from the above thing as 
circuitry (source driver circuit 14 of the current drive method of this invention (IC)) of the multistage 
type current Miller circuit of this invention. It cannot be overemphasized that the above example is 
applicable to other examples of this invention. 

[0586] In addition, on account of explanation, although the case of the 1st step current source to the 
2nd step current source was shown, it cannot be overemphasized that the same is said of the case of 
the 3rd step current source from the 2nd step current source, the 4th step current source from the 3rd 
step current source, and ... 

[0587] Drawing 68 shows the example at the time of making current Miller circuit (current source of a 
three-step configuration) of the three-step configuration of drawing 65 into a current delivery method 
(therefore, drawing 65 is circuitry of an electrical-potential-difference delivery method). 
[0588] At drawing 68, reference current is first created by variable resistance 651 and Nch transistor 
631a. In addition, although it is explaining that reference current is adjusted by variable resistance 651, 
the source electrical potential difference of transistor 631a is set up in practice by the electronic 
BORIUMU circuit formed in the source driver (circuit) IC 14 (or arrangement), and it is constituted so 
that it may be adjusted. Or reference current is adjusted by supplying directly the current outputted 
from electronic BORIUMU of the current system which consists of current sources (one unit) 634 of a 
large number which are illustrated to drawing 64 to the source terminal of a transistor 631 (refer to 
drawing 69). 

[0589] The gate voltage of the 1st step current source by transistor 631a is impressed to the gate of 
Nch transistor 632a of the adjoining 2nd step current source, and the current value which flows to a 
transistor as a result is received and passed to Pch transistor 632b of the 2nd step current source. 
Moreover, the gate voltage by transistor 632b of the 2nd current source is impressed to the gate of Nch 
transistor 633a of the adjoining 3rd step current source, and the current value which flows to a 
transistor as a result is received and passed to Nch transistor 633b of the 3rd step current source. The 
current source 634 of a large number illustrated to drawing 64 is formed in the gate of Nch transistor 
633b of the 3rd step current source according to the required number of bits (arrangement). 
[0590] In drawing 69, it is characterized by the component for current value adjustment possessing in 
the 1st step current source 631 of said multistage type current Miller circuit. This configuration enables 
it to control the output current by changing the current value of the 1st step current source 631. 
[0591] Vt variation (property variation) of a transistor has about 100mV dispersion within 1 wafer. 
However, Vt variation of the transistor formed by approaching less than 100micro is 10mV or less at 
least (observation). That is, it can approach and a transistor can be formed, if current Miller circuit is 
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constituted, it can be alike, and the output current variation of current Miller circuit can be decreased 
more. Therefore, output current variation of each terminal of the source driver IC of this invention can 
be lessened. 

[0592] Drawing 110 shows the measurement result of the formation area (square millimeter) of a 
transistor, and the output current variation (3sigma) of a simple substance transistor. Output current 
variation is the current variation in Vt electrical potential difference. A sunspot is the transistor output 
current variation of the evaluation sample (ten to 200 pieces) produced in a predetermined formation 
area. There is almost no variation in the output current in the transistor formed in the area A (less than 
0.5 square millimeter of formation area) of drawing 110 (there is only output current variation of error 
range mostly.). That is, the fixed output current is outputted. Conversely, in a C region (2.4 or more 
square millimeters of formation area), there is an inclination for the variation in the output current over 
formation area to become large rapidly. In area B (2.4 or less square millimeter of formation 0.5 or more 
square millimeter area), the variation in the output current over formation area has a proportional 
relation mostly. 

[0593] However, the absolute values of the output current differ for every wafer. However, this problem 
can respond adjusting reference current or by making it a predetermined value in the source driver 
circuit (IC) 14 of this invention. Moreover, it can respond with circuit devices, such as current Miller 
circuit, (it is solvable). 

[0594] This invention changes the amount of currents which flows to the source signal line 18 by 
changing the number of currents which flows to the unit transistor 634 with input digital data (D) 
(control). If the number of gradation is 64 or more gradation, since it is 1 / 64= 0.015, it is necessary to 
carry out theoretically within less than 1 - 2% of output current variation. In addition, visually, 
distinguishing cannot become difficult and it cannot distinguish mostly less than 1% of output variation at 
0.5% or less (it is visible to homogeneity). 

[0595] In order to make output current variation (%) less than 1%, as shown in the result of drawing 110, 
it is necessary to carry out formation area of a transistor group (transistor which should control 
generating of variation) within 2 square MIRIMETA. It is desirable to make variation in the output current 
(that is, Vt variation of a transistor) less than 0.5% still more preferably. What is necessary is just to 
carry out formation area of the transistor group 681 within 1.2 square MIRIMETA, as shown in the result 
of drawing 110. In addition, formation area is the area of the die length beside vertical x. For example, in 
1.2 square millimeter, it is 1mmx1.2mm as an example. 

[0596] In addition, especially the above is a case more than 8 bit (256 gradation). In the case of 256 or 
less gradation (for example, the case of 6 bits (64 gradation)), the variation in the output current may be 
about 2% (the actual condition is satisfactory on image display). In this case, what is necessary is just to 
form the transistor group 681 in less than five square millimeters. Moreover, both transistor groups 681 
(in drawing 68, two of the transistor groups 681a and 681b are illustrated) require satisfying this 
condition. If it constitutes so that at least one side may satisfy this (they are one or more transistor 
groups 681 three or more in a certain case) condition, the effectiveness of this invention will be 
demonstrated. It is desirable to satisfy this condition especially about the low-ranking transistor group 
681 (for 681b to be low-ranking relation at a high order for 681a). It is because it is hard coming to 

generate a problem in image -display. ~ - -. — - • *- . - 

[0597] The above matter is applied also in other examples of this invention, and can be combined with 
the display panel of this invention, an array, a display, etc. 

[0598] Like parents, the child, and the grandchild, the source driver circuit (IC) 14 of this invention 
makes multistage connection of two or more current sources at least, and is making them each current 
source dense arrangement so that it may illustrate to drawing 68 (of course, two-step connection of 
parents and a child is sufficient). Moreover, each current Motoma (between the transistor groups 681) is 
made current delivery. Specifically, the range (transistor group 681) enclosed with the dotted line of 
drawing 68 is made dense arrangement. This transistor group 681 has the relation of electrical- 
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potential-difference delivery. Moreover, parents' current source 631 and a child's current source 632a 
are formed or arranged in the abbreviation center section of source driver IC14 chip. It is because 
distance of transistor 632a which constitutes the current source of the child stationed at right and left 
of a chip, and transistor 632b which constitutes a child's current source can be shortened comparatively. 
That is, the top transistor group 681a is arranged in the abbreviation center section of the IC chip. And 
low-ranking transistor group 681b is arranged to right and left of the IC chip 14. desirable — the number 
of transistor group 681b of this low order — right and left of IC chip — abbreviation — it becomes 
equal — as — arrangement — or it forms or produces. In addition, the above matter is not limited to 
the IC chip 14, but is applied also to the source driver circuit 14 directly formed in the substrate 71 with 
low temperature or an elevated-temperature polish recon technique. The same is said of other matters. 
[0599] this invention — transistor group 681a — the abbreviation center section of the IC chip 14 — 
one configuration or arrangement — or it was formed or produced — it gets down and transistor group 
681b is formed in eight right and left of a chip at a time (refer to N= 8+8 and drawing 63). As for a child's 
transistor group 681b, it is desirable to constitute so that the difference of the number of transistor 
group 681b formed or arranged on the left-hand side of a chip and the number of transistor group 681b 
formed or arranged on the right-hand side of a chip may become less than four pieces so that it may 
become equal to right and left of a chip. Furthermore, it is desirable to constitute so that the difference 
of the number of transistor group 681b formed or arranged on the left-hand side of a chip and the 
number of transistor group 681b formed or arranged on the right-hand side of a chip may become less 
than one piece. The above matter is the same also about the transistor group (omitted in drawing 68) 
which asks a grandchild. 

[0600] Electrical-potential-difference delivery (electrical-potential-difference connection) of between 
the parent current source 631 and child current source 632a is carried out. Therefore, it is easy to be 
influenced of Vt variation of a transistor. Therefore, dense arrangement of the part of transistor group 
681a is carried out The formation area of this transistor group 681a is formed in an area of less than 
two square millimeters as illustrated in drawing 110. It forms in less than 1.2 square millimeters still more 
preferably. Of course, when the number of gradation is 64 or less gradation, less than five square 
millimeters are sufficient. 

[0601] Since data are delivered with the current between child transistor 632b in transistor group 681a 
(current delivery), distance may flow somewhat. The range of this distance (for example, distance from 
the outgoing end of transistor group 681a of a high order to the input edge of low-ranking transistor 
681b) arranges transistor 632a which constitutes the 2nd current source (child), and transistor 632b 
which constitutes the 2nd current source (child) in distance of less than at least 10mm, as explained 
previously. This better ** is arranged or formed in less than 8mm. Furthermore, arranging within 5mm is 
desirable. It is because it will be arranged by examination within a silicon chip and the property (Vt, 
mobility (mu)) difference of a transistor will hardly influence at current delivery, if it is this range. As for 
especially this relation, it is desirable to carry out by the low-ranking transistor group. For example, if 
transistor group 681a is in transistor group 681b and a pan at that low order and transistor group 681c 
is in that low order in a high order, this relation will be satisfied for current delivery of transistor group 
681b and transistor group 681c. Therefore, this invention is not limited to all the transistor groups 681 

satisfying this relation. -At least-1 set of transistor groups 681 should just obtain this relation in 

satisfaction. It is because low-ranking one of the number of the transistor group 681 increases 
especially. 

[0602] The same is said of transistor 633a which constitutes the 3rd current source (grandchild), and 
transistor 633b which constitutes the 3rd current source. In addition, it cannot be overemphasized that 
electrical-potential-difference delivery is also mostly applicable. 

[0603] transistor group 681b — the longitudinal direction of a chip (in location which meets a 
longitudinal direction 761, i.e., an output terminal) — formation — or it is produced or arranged, 
transistor group 681b — the longitudinal direction of a chip (in location which meets a longitudinal 
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direction 761, i.e., an output terminal) — formation — or it is produced or arranged. The number M of 
this transistor group 681b is 11 pieces (see drawing 63) in this invention. 

[0604] Electrical-potential-difference delivery (electrical-potential-difference connection) of between 
child current source 632b and grandchild current source 633a is carried out. Therefore, dense 
arrangement of the part of transistor group 681b is carried out like transistor group 681a. The formation 
area of this transistor group 681b is formed in an area of less than two square millimeters as illustrated 
in drawing 110. It forms in less than 1.2 square millimeters still more preferably. However, if Vt of this 
transistor group 681b part varies, it will be easy to be recognized as an image. Therefore, as for 
formation area, it is desirable to make it the area A (less than 0.5 square millimeters) of drawing 1 10 so 
that variation may hardly occur. 

[0605] Since data are delivered with the current between grandchild transistor 633a and transistor 633b 
in transistor group 681b (current delivery), distance may flow somewhat. It is the same as that of 
previous explanation also about the range of this distance. Transistor 633a which constitutes the 3rd 
current source (grandchild), and transistor 633b which constitutes the 2nd current source (grandchild) 
are arranged in distance of less than at least 8mm. Furthermore, arranging within 5mm is desirable. 
[0606] The case where it constitutes from electronic BORIUMU is shown in drawing 69 as said 
component for current value control. Electronic BORIUMU is resistance 691 (current limiting and each 
reference voltage are created.). Resistance 691 consists of decoders 692, level shifters 693, etc. which 
are formed by polysilicon. In addition, electronic BORIUMU outputs a current. A transistor 641 functions 
as an analog switch circuit 

[0607] Moreover, an electronic BORIUMU circuit is formed according to the color number of EL display 
panel (or arrangement). For example, if it is the three primary colors of RGB, it is desirable to form three 
electronic BORIUMU circuits corresponding to each color (or arrangement), and to enable it to adjust 
each color independently. However, when based on one color (it fixes), the electronic BORIUMU circuit 
for color number— 1 minute is formed (or arrangement). 

[0608] Drawing 76 is the configuration in which the resistance element 651 which controls reference 
current for the three primary colors of RGB independently was formed (arrangement). Of course, it 
cannot be overemphasized that a resistance element 651 may be transposed to electronic BORIUMU. 
To the field illustrated to drawing 76, the current source used as bases (origin), such as parent current 
sources, such as a current source 631 and a current source 632, and a child current source, crowds, 
and is arranged in the current output circuit 704. By arranging, the output variation from each source 
signal line 18 decreases densely. It becomes easy from that of arranging in the center section of the IC 
chip (circuit) 14 in the current output circuit 704 so that it may illustrate to drawing 76 to distribute a 
current equally from current sources 631 and 632 etc. at right and left of the IC chip (circuit) 14. 
Therefore, it is hard to generate output variation on either side. 

[0609] The current output circuit 704 is formed in every R t G, and B (arrangement), and also approaches 
and arranges the current output circuits 704R, 704G, and 704B of this RGB. Moreover, the reference 
current INH of the low current field which adjusts the reference current INL of the low current field 
illustrated to drawing 73 to each color (R, G, B) of every, and is illustrated to drawing 74 is adjusted 
(also refer to drawing 79). Therefore, BORIUMU (or electronic BORIUMU of voltage-output or current 
output) 651 RL which adjusts the reference current INL of a low current field to current output circuit 
704of R R is arranged, and BORIUMU (or electronic BORIUMU of voltage-output or current output) 
651 RH which adjusts the reference current INH of a high current field is arranged. Similarly BORIUMU 
(or electronic BORIUMU of voltage-output or current output) 651 GL which adjusts the reference 
current INL of a low current field to current output circuit 704G of G is arranged, and BORIUMU (or 
electronic BORIUMU of voltage-output or current output) 651 GH which adjusts the reference current 
INH of a high current field is arranged. Moreover, BORIUMU (or electronic BORIUMU of voltage-output 
or current output) 651 BL which adjusts the reference current INL of a low current field to current 
output circuit 704of B B is arranged, and BORIUMU (or electronic BORIUMU of voltage-output or 
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current output) 651 BH which adjusts the reference current INH of a high current field is arranged. In 
addition, as for BORIUMU 651 etc., it is desirable to constitute so that it may change at temperature so 
that **** of EL element 15 can be compensated. Moreover, it cannot be overemphasized that electronic 
BORIUMU or resistance etc. to which two or more reference current of each color is adjusted at a 
certain time has a good turnoff point as for three or more pieces in the gamma property of drawing 79. 
[0610] The output pad 761 is formed or arranged at the output terminal of IC chip. This output pad and 
the source signal line 18 of a display panel are connected. As for the output pad 761, the bump 
(projection) is formed by the plating technique or the nail head bonder technique. The height of a 
projection is made into 10-micrometer or more height of 40 micrometers or less. 
[0611] Said bump and each source signal line 18 are electrically connected through the conductive 
junctional zone (not shown). A conductive junctional zone is the object with which the epoxy system, 
the phenol system, etc. were used as base resin as adhesives, and flakes, such as silver (Ag), gold (Au), 
nickel (nickel), carbon (C), and tin oxide (Sn02), were mixed, or ultraviolet-rays hardening resin. A 
conductive junctional zone is formed on a bump with techniques, such as an imprint. Moreover, 
thermocompression bonding of BAMBU and the source signal line 18 is carried out by ACF resin. In 
addition, the connection between a bump or the output pad 761, and the source signal line 18 is not 
limited to the above method. Moreover, IC14 is not loaded on an array substrate, but a film carrier 
technique may be used or you may connect with the source signal line 1 8 etc. using a polyimide film etc. 
[0612] In drawing 69, the inputted 4-bit data for current value control (DI) are decoded in the 4-bit 
decoder circuit 692 (if the numbers of partitions are 64 need, it cannot be overemphasized that it is 
made 6 bits.). Here, in order to give explanation easy, it explains as 4 bits. The pressure up of the output 
is carried out to the electrical-potential-difference value of analog level from the electrical-potential- 
difference value of a logic level by the level-shifter circuit 693, and it is inputted into an analog switch 
641. 

[0613] The main configuration section of an electronic BORIUMU circuit consists of fixed-resistance 
R0691a and 16 unit resistance r691b. It connects with either of 16 analog switches 641, and the output 
of a decoder circuit 692 is constituted so that the resistance of electronic BORIUMU may become 
settled with the output of a decoder circuit 692. That is, for example, if the output of a decoder circuit 
692 is 4, the resistance of electronic BORIUMU will be set to R0+5r. Resistance of this electronic 
BORIUMU serves as a load of the 1st step current source 631, and pull-up is carried out to the analog 
power source AVdd. Therefore, when the resistance of this electronic BORIUMU changes, the current 
value of the 1st step current source 631 will change, the current value of the 2nd step current source 
632 will change, consequently the current value of the 3rd step current source 633 will also change, and 
the output current of a driver IC will be controlled. 

[0614] In addition, on account of explanation, although the data for current value control were made into 
4 bits, this is not fixed to 4 bits, and as there is much number of bits, it cannot be overemphasized that 
the good variable of a current value increases. Moreover, although the configuration of a multistage type 
current mirror was explained as three steps, this is not fixed to three steps, either and it cannot be 
overemphasized that the number of stages of arbitration is sufficient. 

[0615] Moreover, it is desirable to make external resistance 691a from which resistance changes with 
-temperature provide as a configuration of an electronic BQRIUMU-circuit to the technical problem that 
the luminescence brightness of an EL element changes, by the temperature change. For the external 
resistance from which resistance changes with temperature, even instantiation is [ a thermistor, posistor, 
etc. ] **. The light emitting device from which brightness generally changes according to the current 
which flows for a component has the temperature characteristic, and even if it passes the same current 
value, the luminescence brightness changes with temperature. Then, by attaching to electronic 
BORIUMU external resistance 691a from which resistance changes with temperature, even if it can 
change the current value of a constant current output with temperature and temperature changes, 
luminescence brightness can always make it regularity. 
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[0616] In addition, it is desirable that said multistage type current Miller circuit separates into three for 
the object for red (R), the object for green (G), and blue (B). Generally by current drive mold light 
emitting devices, such as organic electroluminescence, luminescence properties differ by R, G, and B. 
Therefore, in order to make it the same brightness by R, G, and B, it is necessary to adjust the current 
value passed to a light emitting device by R, G, and B, respectively. Moreover, by current drive mold 
light emitting devices, such as an organic electroluminescence display panel, the temperature 
characteristics differ by R, G, and B. Therefore, it is necessary to also adjust the property of external 
auxiliary components, such as a thermistor for amending the temperature characteristic, by R, G, and B f 
respectively. 

[0617] Since said multistage type current Miller circuit is divided into three for the object for R, the 
object for G, and B in this invention, a luminescence property and the temperature characteristic can be 
adjusted by R, G, and B, respectively, and it is possible to obtain the optimal white balance. 
[0618] Although explained also in advance, the current which it is at the black display time and is written 
in a pixel by the current drive method is small. Therefore, when there was parasitic capacitance in the 
source signal line 18 etc., the trouble that sufficient current could not be written in was in the pixel 16 
at 1 horizontal-scanning period (1H). It is difficult to drive the parasitic capacitance (wiring load-carrying 
capacity) considered that there are with the signal value in a current drive mold light emitting device 
since about several 10pF of current values of black level is feeble, number nA extent and with it being 
general. In order to solve this technical problem, before writing image data in the source signal line 18, it 
is effective to impress a precharge electrical potential difference and to make potential level of the 
source signal line 18 into the black display current (for TFT1 1a to be an OFF state fundamentally) of 
TFT11a of a pixel. It is effective in formation (creation) of this precharge electrical potential difference 
by decoding the high order bit of image data to perform the constant-voltage output of black level. 
[0619] An example of the source driver circuit (IC) 14 of a current-output method with the precharge 
function of this invention is shown in drawing 70. Drawing 70 shows the case where a precharge function 
is carried in the output stage of a 6-bit constant current output circuit. In drawing 70, a precharge 
control signal decodes the case where the high order triplets D3, D4, and D5 of image data D0-D5 are 0 
altogether in NOR circuit 702, takes AND circuit 703 with the output of the counter circuit 701 of the 
dot clock CLK which has a reset function by Horizontal Synchronizing signal HD, and it is constituted so 
that a fixed period black level electrical potential difference **** may be outputted. In other cases, the 
output current from the current output stage 704 explained by drawing 68 etc. is impressed to the 
source signal line 18 (the program current Iw is absorbed from the source signal line 18). In the case of 
0 gradation eye - 7 gradation eye with the image data near black level, the electrical potential difference 
on which only the first fixed period of 1 level period is equivalent to black level is written in, the burden 
of a current drive decreases, and this configuration enables it to compensate write-in lack. In addition, it 
is indicated 0 gradation eye by perfect black, and is indicated 63 gradation eye by perfect white (in the 
case of 64 gradation displays). 

[0620] In addition, the gradation which precharges should be limited to the black viewing area. That is, 
write-in image data is judged, and black field gradation (a write-in current is small by low brightness, i.e., 
a current drive method, (minute)) is chosen and precharged (selection precharge). If it precharges to 
whole floor tone data, shortly,-it- will-be a white viewing area and the fall (target brightness is not - <• 

reached) of brightness will occur. Moreover, a vertical reinforcement is displayed on an image. 
[0621] Preferably, it is the gradation of the field of 1/8 from the gradation 0 of gradation data, and 
selection precharge is performed (for example, at the time of 64 gradation, after precharging at the time 
of the image data from 0 gradation eye to 7 gradation eye, image data is written in). Furthermore, 
preferably, it is the gradation of the field of 1/16 from the gradation 0 of gradation data, and selection 
precharge is performed (for example, at the time of 64 gradation, after precharging at the time with the 
image data from 0 gradation eye to 3 gradation eye, image data is written in). 

[0622] The method which detects and precharges only gradation 0 especially by black display in order to 
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make contrast high is also effective. A black display becomes good extremely. The problem is that a 
screen carries out a black float and appears, when the whole screen is gradation 1 and 2. Therefore, 
selection precharge is performed in the gradation of the field of 1/8, and the fixed range from the 
gradation 0 of gradation data. 

[0623] In addition, as for the electrical potential difference of precharge, and tonal range, it is effective 
to also make it differ by R, G, and B. The EL display device 15 is because luminescence starting 
potential differs from luminescence brightness by R, G, and B. For example, R is the gradation of the 
field of 1/8 from the gradation 0 of gradation data, and performs selection precharge (for example, at 
the time of 64 gradation, after precharging at the time of the image data from 01 gradation eye to 7 
gradation eye, image data is written in). Other colors (G, B) are the gradation of the field of 1/16 from 
the gradation 0 of gradation data, and control performing selection precharge (for example, image data 
being written in at the time of 64 gradation, after precharging at the time with the image data from 0 
gradation eye to 3 gradation eye) etc. Moreover, if R is 7 (V), other colors (G, B) will write the electrical 
potential difference of 7.5 (V) also for a precharge electrical potential difference in the source signal line 
18. The optimal precharge electrical potential differences differ with the manufacture lot of EL display 
panel in many cases. Therefore, as for a precharge electrical potential difference, it is desirable to 
constitute so that it can adjust by external BORIUMU etc. This equalization circuit is also easily 
realizable by using an electronic BORIUMU circuit. 

[0624] Moreover, it is desirable to constitute so that the 0th mode which is not precharged at all, the 
1st mode which precharges only gradation 0, the 2nd mode precharged in the range of gradation 0 to the 
gradation 3, the 3rd mode precharged in the range of gradation 0 to the gradation 7, the 4th mode 
precharged in the range of a whole floor tone may be set up and these may be changed by the command. 
These are easily realizable by constituting a logical circuit in the source driver circuit (IC) 14 (design). 
[0625] Drawing 75 is the somatization block diagram of the selection precharge circuit section. PV is the 
input terminal of a precharge electrical potential difference. It gets down to an external input or an 
electronic BORIUMU circuit, and the precharge electrical potential difference according to individual is 
set up by R, G, and B. In addition, although the precharge electrical potential difference according to 
individual is set up by R, G, and B, it does not limit to this. It may be common to R, G, and B. It is 
because a precharge electrical potential difference is correlated with Vt of drive TFT11a of a pixel 16 
and this pixel 16 is the same at R, G, and B pixels. Conversely, when the W/L ratio of drive TFT1 1a of a 
pixel 16 etc. is making it differ by R, G, and B (it is a different design), it is desirable to adjust a 
precharge electrical potential difference corresponding to a different design. For example, if L becomes 
large, the diode characteristics of TFT11a will worsen and a source-drain (SD) electrical potential 
difference will become large. Therefore, it is necessary to set up a precharge electrical potential 
difference low to source potential (Vdd). 

[0626] The precharge electrical potential difference PV is inputted into the analog switch 731. In order 
to reduce on resistance, it is necessary to set W (channel width) of this analog switch to 10 
micrometers or more. However, if W is not much large, since parasitic capacitance will also become large, 
it is made 100 micrometers or less. As for channel width W, it is desirable to make it 15 micrometers or 
more 60 micrometers or less still more preferably. The above matter is applied also to the analog switch 
731 of switch-64tb of drawing 75,,and the analog switch-731 of drawing-73. - 
[0627] Switch 641a is controlled by the high order triplet (H5, H4, H3) of a precharge enabling (PEN) 
signal, a selection precharge signal (PSL), and the logic signal of drawing 74. The semantics of the high 
order triplet (H5, H4, H3) of the logic signal made into an example is because selection precharge was 
carried out, when a high order triplet is "0." That is, it constitutes so that the time in case a low order 
triplet is "1" (from gradation 0 to gradation 7) may be chosen and precharge may be carried out. 
[0628] In addition, this selection precharge may make it a low gradation field interlocked with, although 
only gradation 0 may be precharged, it may precharge in the range of gradation 0 to the gradation 7 or 
you may fix as selection precharge of the low gradation valley (the gradation R1 from gradation 0 or 
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gradation (R1-1) of drawing 79) is carried out That is, a low gradation field carries out selection 
precharge in this range at the time of gradation 0 to the gradation R1 t and a low gradation field makes it 
interlock at the time of gradation 0 to the gradation R2, so that it may carry out in this range, and 
carries it out In addition, as compared with the method of others [ direction / of this control system ], a 
hard scale becomes small. 

[0629] On-off control of the switch 641a is carried out by the impression condition of the above signal, 
and when it is switch 641a ON, the precharge electrical potential difference PV is impressed to the 
source signal line 18. In addition, the time amount which impresses the precharge electrical potential 
difference PV is set up by the counter (not shown) formed separately. This counter is constituted so 
that it can set up with a command. Moreover, as for the impression time amount of a precharge 
electrical potential difference, it is desirable to set it as or more 1/100 1/5 or less time amount of 1 
horizontal-scanning period (1H). For example, 1H set to 20microsec 100microsec, then more than 
Imicrosec. It is referred to as 10microsec more than 2microsec still more preferably. 
[0630] Moreover, a result also with good also changing precharge impression time amount by R, G, and B 
is obtained. For example, it is making precharge time amount of R longer than the precharge time 
amount of G and B etc. If fastidious, in organic electroluminescence, it will be because luminescence 
start time etc. differs with each ingredient of RGB. Moreover, a good result is obtained by the image 
data impressed to the source signal line 18 next also by carrying out adjustable [ of the precharge 
electrical-potential-difference PV impression time amount ]. For example, it is lengthening impression 
time amount and making it shorter than it with gradation 4 in the gradation 0 of a perfect black display, 
etc. Moreover, in consideration of the difference of the image data in front of 1H, and the image data 
impressed to a degree, a result also with good also setting up impression time amount can be obtained. 
For example, when writing in a source signal line in front of 1H with the current which makes a pixel a 
white display and writing the current made a black display at a pixel in the following 1H, precharge time 
amount is lengthened. It is because the current of a black display is minute. On the contrary, when 
writing in a source signal line with the current which makes a pixel a black display and writing in the 
current made [ the following 1H ] a black display at **** before 1H, precharge time amount is shortened 
or precharge is stopped (it does not carry out). It is because the write-in current of a white display is 
large. 

[0631] moreover, the image data to impress — responding — a precharge electrical potential difference 
— a change frog — things are also effective. It is because the write-in current of a black display is 
minute and the write-in current of a white display is large. Therefore, it is high (receive Vdd.) about a 
precharge electrical potential difference as it becomes a low gradation field. In addition, a precharge 
electrical potential difference is made low as it carries out when pixel TFT1 1 a is P channels, and it 
becomes the Takashina tone field (when pixel TFT11a is P channels). 

[0632] When a program current opening terminal (PO terminal) is "0", switch 641b will be in an OFF 
state, and IL terminal and IH terminal, and the source signal line 18 are separated (the lout terminal is 
connected with the source signal line 18). Therefore, the program current Iw does not flow to the source 
signal line 18. While impressing the program current Iw to a source signal line, PO terminal is set to "1", 
turns on switch 641b, and passes the program current Iw to the source signal line 18. 
[0633] When impressing "0" to PO terminal and making switch 641b open, it is a time of neither- of the 
pixel lines of a viewing area being chosen. The current source 634 has drawn the current from the 
source signal line 18 continuously based on the input data (D0-D5). It is the current which flows into the 
source signal line 18 through TFT11a from the Vdd terminal of a pixel 16 with which this current was 
chosen. Therefore, when neither of the pixel lines is chosen, there is no path to which a current flows 
from a pixel 16 to the source signal line 18. With the time of neither of the pixel lines being chosen, by 
the time the pixel line of arbitration is chosen and the following pixel line is chosen, it will generate. In 
addition, neither of such pixels (pixel line) is chosen, but the condition that there is no path which flows 
into the source signal line 18 (it flows out) is called a **** selection period. 
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[0634] In this condition, if the IOUT terminal is connected to the source signal line 18, a current will flow 
to the turned-on unit current source 634 (what switch on in fact is the switch 641 controlled by the 
data of DO - D5 terminal). Therefore, the charge charged by the parasitic capacitance of the source 
signal line 18 discharges, and the potential of the source signal line 18 falls rapidly. 
[0635] As mentioned above, if the potential of the source signal line 18 falls, it will come to take time 
amount to recover to the original potential according to the current originally written in the source 
signal line 18. 

[0636] In order to solve this technical problem, this invention impresses "0" to PO terminal, and 
separates an IOUT terminal and the source signal line 18 by setting switch 641b of drawing 75 to OFF at 
a **** selection period. Since that a current flows into a current source 634 disappears from the 
source signal line 18 by separating, potential change of the source signal line 18 is not generated at a 
**** selection period. As mentioned above, good current writing can be carried out by controlling PO 
terminal at a **** selection period, and separating a current source from the source signal line 18. 
[0637] Moreover, it is effective for the area (sober product) of a white viewing area (field which has 
fixed brightness), and the area (black area) of a black viewing area (field of the brightness below 
predetermined) to be intermingled on a screen, and to add the function to stop precharge, when the rate 
of a sober product and black area is the fixed range (proper precharge). It is because a vertical 
reinforcement occurs in an image in this fixed range. Of course, it may be said in the conversely fixed 
range that it precharges. Moreover, when an image moves, it is because an image becomes in noise. 
Proper precharge is easily realizable by counting the data of the pixel which corresponds to a sober 
product and black area in an arithmetic circuit (operation). Moreover, as for proper precharge, it is 
effective to also make it differ by R, G f and B. The EL display device 15 is because luminescence 
starting potential differs from luminescence brightness by R, G, and B. For example, as for R, the ratio of 
the black area of the sober producfcpredetermined brightness of predetermined brightness stops or 
starts precharge or more by 1:20, and the ratio of the black area of the sober product:predetermined 
brightness of predetermined brightness of G and B is the configuration of stopping or starting precharge, 
or more in 1:16. In addition, according to an experiment and the examination result, in the case of an 
organic EL panel, it is desirable that the ratio of the black area of the sober producfcpredetermined 
brightness of predetermined brightness stops precharge or more by 1:100 (that is, black area 100 or 
more times of a sober product). Furthermore, the sober product of predetermined brightness: It is 
desirable that the ratio of the black area of predetermined brightness stops precharge or more by 1:200 
(that is, black area 200 or more times of a sober product). 

[0638] The precharge electrical potential difference PV needs to output the electrical potential 
difference near Vdd (see drawing 1) from the source driver circuit (IC) 14, when drive TFT1 1a of a pixel 
16 is P channels. However, a driver circuit (IC) 14 needs to use the semi-conductor of a high proofs 
pressure process, so that this precharge electrical potential difference PV is close to Vdd (although it is 
5(V) -10(V) as a high prool^pressure flume, however when 5 (V) pressure-proofing is exceeded, the 
point that a semi-conductor process price becomes high is a technical problem.). Therefore, the process 
of what the process of 5 (V) pressure-proofing is adopted for which are highly minute and a low price 
more can be used. 

- [0639] The diode characteristics of TFT1 1a for a drive of a pixel 16 are good, and-with [ when the ON 
state current of a white display secures ] 5 [ below ] (V), since the source driver IC 14 can use 5 (V) 
processes, a problem is not generated, however — if diode characteristics exceed 5 (V) — the time — 
a problem — becoming . Since especially precharge needs to impress the precharge electrical potential 
difference PV near the source electrical potential difference Vdd of TFT11a, it becomes impossible to 
output it from IC14. 

[0640] Drawing 92 is a panel configuration which solves this technical problem. The switching circuit 641 
is formed in an array 71 side in drawing 92. The on-off signal of a switch 641 is outputted from the 
source driver IC 14. The pressure up of this on-off signal is carried out in the level shift circuit 693 
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formed in the array 71, and it carries out on-off control action of the switch 641. In addition, a switch 
641 and the level shift circuit 693 form being simultaneous or one by one in the process which forms 
TFT which is a pixel. Of course, it may form separately in an external circuit (IC), and mounting etc. may 
be carried out on an array 71. 

[0641] An on-off signal is outputted from terminal 761a of IC14 based on the precharge conditions 
(drawing 75 etc.) explained previously. Therefore, it cannot be overemphasized that impression of a 
precharge electrical potential difference and the drive approach are applicable also in the example of 
drawing 92. The electrical potential difference (signal) outputted from terminal 761a is as low as below 5 
(V). The amplitude is enlarged for this electrical potential difference (signal) to the on-off logic level of a 
switch 641 in the level-shifter circuit 693. 

[0642] By constituting as mentioned above, the source driver circuit (IC) 14 becomes enough [ the 
supply voltage of the operating voltage range which can drive the program current Iw ]. The technical 
problem of the precharge electrical potential difference PV is lost with the array substrate 71 with high 
operating voltage. Therefore, precharge can also be enough impressed now to a Vdd electrical potential 
difference. 

[0643] If the switching circuit 641 of drawing 89 is also formed in the source driver circuit (IC) 14 
(arrangement), pressure-proofing will pose a problem. For example, it is because there is risk of an 
electrical potential difference which destroys IC14 for the terminal 761 of IC14 being impressed when 
the Vdd electrical potential difference of a pixel 16 is higher than the supply voltage of IC14. 
[0644] The example which solves this technical problem is the configuration of drawing 91. The 
switching circuit 641 is formed in the array substrate 71 (arrangement). The configuration of a switching 
circuit 641 etc. is the same as that of a configuration, a specification, etc. which were explained by 
drawing 92, or approximation. 

[0645] Rather than the output of IC14, a switch 641 is the point and is arranged in the middle of the 
source signal line 18. When a switch 641 turns on, the current Iw which programs a pixel 16 flows into 
the source driver circuit (IC) 14. When a switch 641 turns off, the source driver circuit (IC) 14 is 
separated from the source signal line 18. By controlling this switch 641, the drive method illustrated to 
drawing 90 can be carried out. 

[0646] The electrical potential difference (signal) outputted from terminal 761a like drawing 92 is as low 
as below 5 (V). The amplitude is enlarged for this electrical potential difference (signal) to the on-off 
logic level of a switch 641 in the level-shifter circuit 693. 

[0647] By constituting as mentioned above, the source driver circuit (IC) 14 becomes enough [ the 
supply voltage of the operating voltage range which can drive the program current Iw ]. Moreover, in 
order that a switch 641 may also operate with the supply voltage of an array 71, even if a Vdd electrical 
potential difference is impressed to the source signal line 18 from a pixel 16, a switch 641 does not 
break and the source driver circuit (IC) 14 is not destroyed. 

[0648] In addition, it cannot be overemphasized that the both sides of the switch 641 arranged in the 
middle of (formation) and the switch 641 for precharge electrical-potential-difference PV impression 
may be formed in the array substrate 71 (arrangement) (configuration of drawing 91 + drawing 92). [ the 
source signal line 18 of drawing 91 ] 

[0649]- Although explained above, when TFT1 1a for a drive of a pixel 16 and P selections TFT (1 1b, 1 1c) 
are TFT(s) like drawing 1, it runs and an electrical potential difference occurs. This is for potential 
fluctuation of gate signal line 17a to run for the terminal of a capacitor 19 through the G-S capacity 
(parasitic capacitance) of Selection TFT (11b, 11 c). When P channel transistor 11b turns off, it becomes 
a Vgh electrical potential difference. Therefore, the terminal voltage of a capacitor 19 shifts a few to the 
Vdd side. Therefore, the gate (G) terminal voltage of transistor 11a rises, and serves as a black display 
more. 

[0650] However, on the other hand, although the perfect black display of the 1st gradation is realizable, 
the 2nd gradation etc. will be hard to be displayed. Or a gradation jump occurs greatly from the 1st 
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gradation to the 2nd gradation, or black crushing occurs in a specific tonal range. 
[0651] The configuration which solves this technical problem is a configuration of drawing 71. It is 
characterized by having the function which carries out piling of the output current value. The main 
purpose of the piling circuit 711 runs and is compensation of an electrical potential difference. Moreover, 
even if image data is black level 0, it is made for a current to flow to some extent (several 10 nA(s)), and 
can use also for adjustment of black level. 

[0652] Fundamentally, drawing 71 adds a piling circuit (part surrounded by the dotted line of drawing 71) 
to the output stage of drawing 64. A triplet (K0, K1, K2) is assumed as a current high-priced raising 
control signal, and drawing 71 can add a current value 0 to 7 times the current value of a grandchild 
current source to the output current with the control signal of this triplet. 

[0653] The above is the fundamental outline of the source driver circuit (IC) 14 of this invention. 
Henceforth, the source driver circuit (IC) 14 of this invention is further explained to a detail. 
[0654] Current I (A) passed to EL element 15 and luminescence brightness B (nt) have linear relation. 
That is, current I (A) passed to EL element 15 is proportional to luminescence brightness B (nt). In a 
current drive method, one step (gradation unit) is a current (current source 634 (one unit)). 
[0655] The vision over human beings brightness has a square property. That is, brightness is recognized 
to change linearly when changing with the curve of a square. However, current I (A) passed to EL 
element 15 also in a low brightness field or a high brightness field as it is the relation of drawing 83 is 
proportional to luminescence brightness B (nt). Therefore, when it is made to change 1 step unit every, 
in the low gradation section (black field), the brightness change to one step is large (a black jump 
occurs). Since the Takashina tone section (white field) is in agreement with the straight-line field of a 
curve the 2nd [ about ] power, the brightness change to one step is recognized to change at equal 
intervals. In a current drive method (setting to the source driver circuit (IC) 14 of a current drive 
method), a black viewing area serves as a technical problem from the above thing (when one step is a 
current unit). 

[0656] To this technical problem, this invention makes small the inclination of the current output of a 
low gradation field (from gradation 0 (perfect black display) to gradation (R1)), and enlarges the 
inclination of the current output of the Takashina tone field (from gradation (R1) to the maximum 
gradation (R)) so that it may illustrate to drawing 79. That is, in a low gradation field, it is made small 
with the amount of currents which increases per 1 gradation (one step). In the Takashina tone field, it 
enlarges with the amount of currents which increases per 1 gradation (one step). By changing the 
amount of currents which changes to per step in two gradation fields of drawing 79, a gradation property 
becomes close to a square curve, and there is no generating in a low gradation field of a black jump. The 
gradation-current characteristic curve illustrated to the above drawing 79 etc. is called a gamma curve. 
[0657] In addition, in the above example, although considered as two steps of current inclinations, a low 
gradation field and the Takashina tone field, it does not limit to this. It cannot be overemphasized that 
you may be more than a three-stage. However, it cannot be overemphasized that two steps of cases 
are desirable since circuitry becomes easy. 

[0658] The technical thought of this invention is set to the source driver circuit (IC) of a current drive 
method etc. (it is the circuit which performs a gradation display by the current output fundamentally.). 

— . Therefore, a display panel is not limited -to an active-matrix -mold, and a simple matrix type is also - - 

contained. It is that the current augend per gradation 1 step recognizes two or more existence. 
[0659] Display brightness changes in proportion to the amount of currents to which the display panel of 
current drive molds, such as EL, is impressed. Therefore, in the source driver circuit (IC) 14 of this 
invention, the brightness of a display panel can be easily adjusted by adjusting the reference current 
used as the basis which flows to one current source (one unit) 634. 

[0660] In EL display panel, luminous efficiency differed by R, G, and B, and the color purity to NTSC 
criteria has shifted. Therefore, in order to make a white balance the optimal, it is necessary to adjust the 
ratio of RGB proper. Adjustment is performed by adjusting each reference current of RGB. For example, 
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the reference current of R is set to 2microA f the reference current of G is set to 1.5microA, and the 
reference current of B is set to 3.5microA. In addition, reference current consists of drivers of this 
invention so that the faucet TOMIRA scale factor of the current source 631 of the 1st step of drawing 
67 may be made small (for example, the current which flows to transistor 632b will be set to 1/100 of 
10nA(s) if reference current is ImicroA), and it can be made to make rough adjustment precision of the 
reference current adjusted from the outside and the precision of the minute current in a chip can be 
adjusted efficiently. 

[0661] The equalization circuit of the reference current of a low gradation field and the equalization 
circuit of the reference current of the Takashina tone field are provided so that the gamma curve of 
drawing 79 can be realized. Moreover, the equalization circuit of the reference current of a low gradation 
field and the equalization circuit of the reference current of the Takashina tone field are provided for 
every RGB so that it can adjust independently by RGB. Of course, what is necessary is to fix one color, 
and just to make the equalization circuit of the reference current of a low gradation field which adjusts 
two colors (they are R and B when G is being fixed), and the equalization circuit of the reference 
current of the Takashina tone field provide, when adjusting a white balance by adjusting the reference 
current of other colors. 

[0662] As the current drive method was illustrated also to drawing 83, linear relation has the relation of 
the Current I and the brightness which are passed to EL. Therefore, adjustment of the white balance by 
mixing of RGB should just adjust the reference current of RGB by one point of predetermined brightness. 
That is, if the reference current of RGB is adjusted by one point of predetermined brightness and a 
white balance is adjusted, the white balance can be fundamentally taken over the whole floor tone. 
[0663] However, in the gamma curve of drawing 79, it somewhat needs to be warned. First, in order to 
take the white balance of RGB, it is necessary to make the same the bending location (gradation R1) of 
a gamma curve by RGB (if it says conversely, by the current drive method, it will be said that relative 
relation of a gamma curve can be made the same in RGB). Moreover, it is necessary to make regularity 
the ratio of the inclination of a low gradation field, and the inclination of the Takashina tone field by RGB 
(that is, by the current drive method, it will be said that relative relation of a gamma curve can be made 
the same in RGB). For example, the increment in 10nA (inclination of a gamma curve [ in a low gradation 
field ]) is carried out per 1 gradation in a low gradation field, and the increment in 50nA (inclination of a 
gamma curve [ in the Takashina tone field ]) is carried out per 1 gradation in the Takashina tone field (in 
addition, current augend is called the rate of a gamma current ratio per 1 gradation in current augend / 
low gradation field per 1 gradation in the Takashina tone field.). In this example, the rate of a gamma 
current ratio is 50nA/10nA=5. Then, the rate of a gamma current ratio is made the same by RGB. That 
is, it constitutes from RGB so that the current which flows to EL element 15 where the rate of a gamma 
current ratio is made the same may be adjusted. 

[0664] Drawing 80 is the example of the gamma curve. In drawing 80 (a), the low gradation section and 
the Takashina tone section of the increment in a current per 1 gradation are large. In drawing 80 (b), the 
increment in a current per 1 gradation is [ section / the low gradation section and / Takashina tone / 
drawing 80 (a) ] small. However, the rate of a gamma current ratio is made the same also with drawing 
80 (a) and drawing 80 (b). Thus, it is because what is necessary is for adjusting the rate of a gamma 
current ratio, maintaining- identically by RGB to produce the current- regulator circuit which generates 
the reference current impressed to the low gradation section, and the current regulator circuit which 
generates the reference current impressed to the Takashina tone section for every color, and just to 
produce BORIUMU which adjusts the current which passes these relatively (arrangement). 
[0665] Drawing 77 is circuitry which carries out adjustable [ of the output current ], with the rate of a 
gamma current ratio maintained. The current which flows to current sources 633L and 633H is changed 
maintaining the rate of a gamma current ratio of source of reference current 771 L of a low current field, 
and source of reference current 771H of a high current field in the current control circuit 772. 
[0666] Moreover, it is desirable to detect the temperature of a relative display panel in the temperature 
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detector 781 formed in the IC chip (circuit) 14 so that it may illustrate to drawing 78. An organic EL 
device is because the temperature characteristic changes with ingredients which constitute RGB. 
Detection of this temperature uses that the condition of the joint of a bipolar transistor changes with 
temperature, and the output current changes with temperature. It feeds back to the thermal control 
circuit 782 which has arranged this detected temperature for every color (formation), and the current 
control circuit 772 performs temperature compensation. 

[0667] In addition, it is appropriate for a gamma ratio to make it or more 3 ten or less relation by 
examination. It is appropriate to make it or more 4 eight or less relation still more preferably. As for 
especially the rate of a gamma current ratio, it is desirable to satisfy or more 5 seven or less relation. 
This is called the 1 st relation. 

[0668] Moreover, it is appropriate for the change point (gradation R1 of drawing 79) of the low gradation 
section and the Takashina tone section to set or less [ of the number K of the maximum gradation / 
1/32 or more ] to 1/4 (for example, it is made 64 / 4=16 gradation watch following 64 gradation whose 
number K of the maximum gradation is 6 bits, then 64 / 32=2 gradation watch above). It is appropriate 
for the change point (gradation R1 of drawing 79) of the low gradation section and the Takashina tone 
section to set or less [ of the number K of the maximum gradation / 1/16 or more ] to 1/4 still more 
preferably (for example, it is made 64 / 4=16 gradation watch following 64 gradation whose number K of 
the maximum gradation is 6 bits, then 64/1 6=4 gradation watch above). It is appropriate to set or less 
[ of the number K of the maximum gradation / 1/10 or more ] to 1/5 still more preferably (in addition, 
when below decimal point occurs by count, it omits.). For example, it is made 64 / 5=12 gradation watch 
following 64 gradation whose number K of the maximum gradation is 6 bits, then 64 / 10=6 gradation 
watch above. The above relation is called the 2nd relation. In addition, the above explanation is the 
relation of the rate of a gamma current ratio of two current fields. However, the above relation [ 2nd ] is 
applied also when there is a rate of a gamma current ratio of three or more current fields (that is, there 
are two or more turnoff points). That is, what is necessary is just to apply to the relation to two 
inclinations of arbitration to three or more inclinations. 

[0669] By satisfying both the above relation [ 1st ] and the 2nd relation to coincidence, there is no black 
jump and good image display can be realized. 

[0670] Drawing 82 is the example which used two or more source driver circuits (IC) 14 of the current 
drive method of this invention for one display panel. The source driver IC 14 of this invention possesses 
the slave / master (S/M) terminal supposing using two or more driver ICs 14. By making a S/M terminal 
into H level, it operates as a master chip and reference current is outputted from a reference current 
output terminal (not shown). This current turns into a current which flows for drawing 73 of IC14 (14a, 
14c) of a slave, INL of drawing 74, and an INH terminal. By making a S/M terminal into L level, IC14 
operates as a slave chip and receives the reference current of a master chip from a reference current 
input terminal (not shown). This current turns into a current which flows for INL of drawing 73 and 
drawing 74, and an INH terminal. 

[0671] The reference current received and passed between a reference current input terminal and a 
reference current output terminal is two lines, the low gradation field of each color, and the Takashina 
tone field. Therefore, by three colors of RGB, it becomes six lines by 3x2. In addition, in the above- 
mentioned example r although it considers as each two colors, it may not Jimit to this, and you may be 
each three or more colors. 

[0672] It constitutes from a current drive method of this invention so that it may illustrate to drawing 81, 
and turnoff points (gradation R1 etc.) can be changed. At drawing 81 (a), the low gradation section and 
the Takashina tone section are changed with gradation R1, and the low gradation section and the 
Takashina tone section are changed with gradation R2 by drawing 81 (b). Thus, it enables it to change a 
bending location by two or more places. 

[0673] Specifically by this invention, 64 gradation displays are realizable. The turnoff point (R1) is used 
as nothing, 2 gradation eye, 4 gradation eye, 8 gradation eye, and 16 gradation eye. In addition, a turnoff 
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point will be set to 3, 5, 9, 17, and 33, if a turnoff point is set to 2, 4, 8, and 16 and gradation of a black 
display is completely made into gradation 1, since it is indicated gradation 0 by perfect black As 
mentioned above, the effectiveness that circuitry becomes easy occurs by constituting so that a 
bending location may be made in the part of the multiple of 2 (or the part of the multiple +1 of 2: when it 
is indicated gradation 1 by perfect black). 

[0674] Drawing 73 is the block diagram of the current source circuit section of a low current field. 
Moreover, drawing 74 is the block diagram of the current source section of a high current field, and the 
piling current circuit section. A current source 634 carries out need number actuation of the source 
circuit section of low current with input data L0-L4 by impressing reference current INL and this 
current turning into a unit current fundamentally, and the program current IwL of the low current section 
flows as that total so that it may illustrate to drawing 73. 

[0675] Moreover, a current source 634 carries out need number actuation of the high current source 
circuit section with input data H0-L5 by impressing reference current INH and this current turning into a 
unit current fundamentally, and the program current IwH of the low current section flows as that total 
so that it may illustrate to drawing 74. 

[0676] The program current Iw which flows with input data AK0-AK2 to the source signal line 18 with 
which a current source 634 carries out need number actuation, and the current IwK corresponding to a 
piling current flows as that total by impressing reference current INH so that the same may be said of 
the piling current circuit section and it may be illustrated to drawing 74, and this current turning into a 
unit current fundamentally is Iw=lwH+lwL+lwK. In addition, it is made to satisfy the 1st relation explained 
also in advance, the ratio of a gamma current ratio, i.e., the rate, of IwH and IwL 

[0677] In addition, an on-off switch 641 consists of analog switches 731 which consist of an inverter 
732, a P channel transistor, and an N channel transistor so that it may illustrate to drawing 73 and 
drawing 74. Thus, by constituting a switch 641 from an analog switch 731 which consists of an inverter 
732, a P channel transistor, and an N channel transistor, it can fall and the voltage drop between a 
current source 634 and the source signal line 18 can make on resistance very small. 
[0678] Actuation of the low current circuit section of drawing 73 and the high current circuit section of 
drawing 74 is explained. The source driver circuit (IC) 14 of this invention consists of 5 bits of the low 
current circuit sections L0-L4, and consists of 6 bits of the high current circuit sections H0-H5. In 
addition, the data inputted from the outside of a circuit are 6 bits (each color 64 gradation) of D0-D5. 
These 6 bit data are changed into 5 bits of L0-L4, and 6 bits of the high current circuit sections H0-H5, 
and the program current Iw corresponding to image data is impressed to a source signal line. That is, 
input 6 bit data are changed into 6= 5+1 1 bit data. Therefore, a highly precise gamma curve can be 
formed. 

[0679] As mentioned above, input 6 bit data are changed into 6= 5+1 1 bit data. In this invention, the 
number of bits (H) of the circuit of a high current field is made the same as that of the number of bits of 
input data (D), and makes the number of bits (L) of the circuit of a low current field the number of bits - 
1 of input data (D). In addition, the number of bits (L) of the circuit of a low current field is good also as 
the number of bits -2 of input data (D). Thus, by constituting, the gamma curve of a low current field 
and the gamma curve of a high current field become the the best for the image display of EL display 

panel - _ .... - . - 

[0680] Hereafter, the control approach of the circuit control data (L0-L4) of a low current field and the 
circuit control data (H0-H4) of a high current field is explained, referring to drawing 86 from drawing 84. 
[0681] This invention has the description in actuation of current source 634a connected to L4 terminal 
of drawing 73 of drawing 73. This 634a consists of one transistor used as the current source of one unit. 
By making this transistor turn on and off, control (on-off control) of the program current Iw becomes 
easy. 

[0682] Drawing 84 is the impression signal of the low current side signal line in the case of changing a 
low current field and a high current field with gradation 4 (L), and a high current side signal line (H). In 
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addition, although illustrated from drawing 84 to gradation 0-18 in drawing 86, it is to 63 gradation eye in 
practice. Therefore, 18 or more gradation is omitted in each drawing. Moreover, a switch 641 turns on at 
the time of "1" of a table, and the applicable current source 634 and the source signal line 18 are 
connected, and when it is "0" of a table, it is supposed that a switch 641 turns off. 
[0683] In drawing 84, in the case of the gradation 0 of a perfect black display, it is = (L0-L4) (0, 0, 0, 0, 
0), and it is = (H0-H5) (0, 0, 0, 0, 0). Therefore, all the switches 641 are OFF states and are program 
current lw=0 at the source signal line 18. 

[0684] In gradation 1, it is = (L0-L4) (1, 0, 0, 0, 0), and is = (H0-H5) (0, 0, 0, 0, 0). Therefore, one unit 
current source 634 of a low current field is connected to the source signal line 18. The unit current 
source of a high current field is not connected to the source signal line 18. 

[0685] In gradation 2, it is = (L0-L4) (0, 1, 0, 0, 0), and is = (H0-H5) (0, 0, 0, 0, 0). Therefore, two unit 
current sources 634 of a low current field are connected to the source signal line 18. The unit current 
source of a high current field is not connected to the source signal line 18. 

[0686] In gradation 3, it is = (L0-L4) (1, 1, 0, 0, 0), and is = (H0-H5) (0, 0, 0, 0, 0). Therefore, two switch 
641La(s) of a low current field and 641 Lb turn on, and three unit current sources 634 are connected to 
the source signal line 18. The unit current source of a high current field is not connected to the source 
signal line 18. 

[0687] In gradation 4, it is = (L0-L4) (1, 1, 0, 0, 1), and is = (H0-H5) (0, 0, 0, 0, 0). Therefore, three switch 
641La(s) of a low current field, 641 Lb, and 641 Le turn on, and four unit current sources 634 are 
connected to the source signal line 18. The unit current source of a high current field is not connected 
to the source signal line 18. 

[0688] In five or more gradation, low current field (L0-L4) = (1, 1, 0, 0, 1) is changeless. However, in the 
high current field, with gradation 5, it is = (1, 0, 0, 0, 0) (H0-H5), and switch 641 Ha turns on and one unit 
current source 641 of a high current field is connected with the source signal line 18. Moreover, in 
gradation 6, it is = (0, 1, 0, 0, 0) (H0-H5), and switch 641 Hb turns on and two unit current sources 641 of 
a high current field are connected with the source signal line 18. Similarly, in gradation 7, it is = (1, 1, 0, 0, 
0) (H0-H5), and two switch 641 Ha switch 641 Hb turns on, and three unit current sources 641 of a high 
current field are connected with the source signal line 18. Furthermore, in gradation 8, it is = (0, 0, 1, 0, 
0) (H0-H5), and one switch 641 He turns on and four unit current sources 641 of a high current field are 
connected with the source signal line 18. Henceforth, the sequential switch 641 is turned on and off like 
drawing 84, and the program current Iw is impressed to the source signal line 18. 
[0689] Characteristic one is a turnoff point (a low current field and a high current field switch, and a 
point and an expression which it switches since low current IwL is correctly added as a program current 
Iw in the case of the gradation of a high current field, and is called a point are not right (the piling 
current IwK is also added again).) by the above actuation. That is, in the gradation of the Takashina tone 
section, it is added to the current of the low gradation section, and the current according to the step 
(gradation) of the Takashina tone section is the program current Iw. It is the point that the control bit 
(L) of a low current field does not change bordering on the gradation (it should probably be called the 
point that a current changes, the point, or a location) of one step. Moreover, it is the point that it is set 
to "1" at L4 terminal of drawing 73, switch 641 e turns on at this time, and the current is flowing to 

transistor 634a. — — - .... 

[0690] Therefore, in the gradation 4 of drawing 84, four unit transistors (current source) 634 of the low 
gradation section are operating. And in gradation 5, four unit transistors (current source) 634 of the low 
gradation section operate, and one transistor (current source) 634 of the Takashina tone section is 
operating. Similarly hereafter, with gradation 6, four unit transistors (current source) 634 of the low 
gradation section operate, and two transistors (current source) 634 of the Takashina tone section 
operate, therefore, in five or more gradation which is the bending point, the current source 634 of the 
low gradation field below the bending point carried out gradation part (four pieces in this case) ON, in 
addition the current source 634 of the Takashina tone section responded to gradation one by one — 
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number sequential ON is carried out. 

[0691] Therefore, as for one piece, it turns out that it is acting useful [ transistor 634a of L4 terminal of 
drawing 73 ]. If this transistor 634a does not exist, it will become the actuation which one transistor 634 
of gradation 3, next the Takashina tone section turns on. Therefore, it changes and the point does not 
become the multiplier of 2 like 4, 8, and 1 6. The multiplier of 2 is in the condition from which only one 
signal was set to "1." Therefore, it is easy to do condition judging that the signal line of weighting of 2 
was set to "1." Therefore, the hard scale of a condition judging can make it small. That is, the logical 
circuit of IC chip is simplified and IC with a chip area small as a result can be designed (low-costHzing 
is possible). 

[0692] Drawing 85 is the impression signal-description Fig. of the low current side signal line in the case 
of changing a low current field and a high current field with gradation 8 (L), and a high current side signal 
line (H). 

[0693] In drawing 85, in the case of the gradation 0 of a perfect black display, it is the same as that of 
drawing 84, it is = (L0-L4) (0, 0, 0, 0, 0), and is = (H0-H5) (0, 0, 0, 0, 0). Therefore, all the switches 641 
are OFF states and are program current lw=0 at the source signal line 18. 

[0694] Similarly, in gradation 1, it is = (L0-L4) (1, 0, 0, 0, 0), and is = (H0HH5) (0, 0, 0, 0, 0). Therefore, 
one unit current source 634 of a low current field is connected to the source signal line 18. The unit 
current source of a high current field is not connected to the source signal line 18. 
[0695] In gradation 2, it is = (L0-L4) (0, 1, 0, 0, 0), and is = (H0-H5) (0, 0, 0, 0, 0). Therefore, two unit 
current sources 634 of a low current field are connected to the source signal line 18. The unit current 
source of a high current field is not connected to the source signal line 18. 

[0696] In gradation 3, it is = (L0-L4) (1, 1, 0, 0, 0), and is = (H0-H5) (0, 0, 0, 0, 0). Therefore, two switch 
641La(s) of a low current field and 641 Lb turn on, and three unit current sources 634 are connected to 
the source signal line 18. The unit current source of a high current field is not connected to the source 
signal line 18. 

[0697] Similarly, in gradation 4, the following is also = (L0-L4) (0, 0, 1,0, 0), and is = (H0-H5) (0, 0, 0, 0, 

0) . Moreover, in gradation 5, it is = (L0-L4) (1, 0, 1, 0, 0), and is = (H0-H5) (0, 0, 0, 0, 0). In gradation 6, it 
is = (L0-L4) (0, 1, 1, 0, 0), and is = (H0-H5) (0, 0, 0, 0, 0). Moreover, in gradation 7, it is = (L0-L4) (1,1,1, 
0, 0), and is = (H0-H5) (0, 0, 0, 0, 0). 

[0698] Gradation 8 changes and it is the point (bending location). In gradation 8, it is = (L0-L4) (1, 1, 1,0, 

1) , and is = (H0HH5) (0, 0, 0, 0, 0). Therefore, four switch 641La(s) of a low current field, 641 Lb, 641 Lc, 
and 641 Le turn on, and eight unit current sources 634 are connected to the source signal line 18. The 
unit current source of a high current field is not connected to the source signal line 18. 

[0699] In eight or more gradation, low current field (L0H_4) = (1, 1, 1, 0, 1) is changeless. However, in the 
high current field, with gradation 9, it is = (1, 0, 0, 0, 0) (H0-H5), and switch 641 Ha turns on and one unit 
current source 641 of a high current field is connected with the source signal line 18. 
[0700] Hereafter, according to a gradation step, the one number of the transistor 634 of a high current 
field increases at a time similarly. That is, in gradation 10, it is = (0, 1, 0, 0, 0) (H0-H5), and switch 641 Hb 
turns on and two unit current sources 641 of a high current field are connected with the source signal 
line 18. Similarly, in gradation 1 1, it is = (1, 1, 0, 0, 0) (H0-H5), and two switch 641 Ha switch 641 Hb turns 
on, and three unit current sources 641 of a high current field are connected with the source signal line 
18. Furthermore, in gradation 12, it is = (0, 0, 1, 0, 0) (H0-H5), and one switch 641 He turns on and four 
unit current sources 641 of a high current field are connected with the source signal line 18. Henceforth, 
the sequential switch 641 is turned on and off like drawing 84, and the program current Iw is impressed 
to the source signal line 18. 

[0701] Drawing 86 is the impression signal-description Fig. of the low current side signal line in the case 
of changing a low current field and a high current field with gradation 16 (L), and a high current side 
signal line (H). Actuation as fundamental also in this case as drawing 84 and drawing 85 is the same. 
[0702] That is, in drawing 86, in the case of the gradation 0 of a perfect black display, it is the same as 
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that of drawing 85, it is = (L0-L4) (0, 0, 0, 0 t 0), and is = (H0-H5) (0, 0, 0, 0, 0). Therefore, all the 
switches 641 are OFF states and are program current lw=0 at the source signal line 18. Gradation 1 to 
the gradation 16 is = (H0-H5) (0, 0, 0, 0, 0) of the Takashina tone field similarly. Therefore, one unit 
current source 634 of a low current field is connected to the source signal line 18. The unit current 
source of a high current field is not connected to the source signal line 18. That is, (L0-L4) of a low 
gradation field change. 

[0703] In gradation 1, it is = (L0-L4) (1, 0, 0, 0, 0). That is, in gradation 2 (L0-L4) It is = (0, 1, 0, 0, 0), is = 
(L0-L4) (1, 1, 0, 0, 0) in gradation 3, and is = (L0-L4) (0, 0, 1, 0, 0) in gradation 2. A sequential count is 
carried out to gradation 16 below. That is, in gradation 15, it is = (L0-L4) (1, 1, 1, 1, 0), and is = (L0-L4) 
(1, 1,1, 1, 1) in gradation 16. Since the 5th (D4) bit of D0-D5 which show gradation turns on one, it can 
determine that the contents expressing data D0-D5 are 16 by gradation 16 by the judgment of 1 data 
signal line (D4). Therefore, the hard scale of a logical circuit can make it small. 

[0704] Gradation 16 changes and it is the point (bending location) (or gradation 17 may change and it is 
called the point). In gradation 16, it is = (L0-L4) (1,1,1,1,1), and is = (H0-H5) (0, 0, 0, 0, 0). Therefore, 
four switch 641La(s) of a low current field, 641 Lb, 641 Lc, 641 d, and 641 Le turn on, and 16 unit current 
sources 634 are connected to the source signal line 18. The unit current source of a high current field is 
not connected to the source signal line 1 8. 

[0705] In 16 or more gradation, low current field (L0-L4) = (1, 1, 1, 0, 1) is changeless. However, in the 
high current field, with gradation 17, it is = (1, 0, 0, 0, 0) (H0-H5), and switch 641 Ha turns on and one 
unit current source 641 of a high current field is connected with the source signal line 18. Hereafter, 
according to a gradation step, the one number of the transistor 634 of a high current field increases at a 
time similarly. That is, in gradation 18, it is = (0, 1, 0, 0, 0) (H0-H5), and switch 641 Hb turns on and two 
unit current sources 641 of a high current field are connected with the source signal line 18. Similarly, in 
gradation 19, it is = (1, 1, 0, 0, 0) (H0-H5), and two switch 641 Ha switch 641 Hb turns on, and three unit 
current sources 641 of a high current field are connected with the source signal line 18. Furthermore, in 
gradation 20, it is = (0, 0, 1, 0, 0) (H0-H5), and one switch 641 He turns on and four unit current sources 
641 of a high current field are connected with the source signal line 18. 

[0706] as mentioned above — changing — the point (bending location) — the current source (one unit) 
634 of the number of the multiplier of 2 — ON or the source signal line 18, and connection (the 
configuration which becomes off conversely is also considered) — the logic processing constituted like 
becomes very easy. For example, by bending so that it may illustrate to drawing 84, if a location is 
gradation 4 (4 is the multiplier of 2), it constitutes so that four current sources (one unit) 634 may carry 
out actuation etc. And it constitutes from gradation beyond it so that the current source (one unit) 634 
of a high current field may be added. Moreover, by bending so that it may illustrate to drawing 85, if a 
location is gradation 8 (8 is the multiplier of 2), it constitutes so that eight current sources (one unit) 
634 may carry out actuation etc. And it constitutes from gradation beyond it so that the current source 
(one unit) 634 of a high current field may be added. If the configuration of this invention is adopted, the 
gamma control circuit where a hard configuration is small can consist of not only 64 gradation but 
gradation:4096 color, 256 gradation: 16,700,000 color, etc. and all (16 Gradation) expressions. 
[0707] In addition, although [ the example explained by drawing 84, drawing 85, and drawing 86 ] it 
changes and the gradation of the point serves as a multiplier of 2, this is the case where perfect black ... 
gradation considers as gradation 0. To consider gradation 1 as a perfect black display, it is necessary to 
take +one. However, these are the matters on expedient. In this invention, important one has two or 
more current fields (a low current field, high current field, etc.), and is the thing [ constituting so that it 
may change and a signal input can judge the point few (processing) ]. As the example, if it is the 
multiplier of 2, since what is necessary is just to detect one signal line, it is the technical thought that a 
hard scale becomes very small. Moreover, in order to make the processing easy, current source 634a is 
added. 

[0708] therefore — if it is negative logic — 2, 4, and 8 — not ... but the gradation 1, 3, 7, and 15 ... 
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changing — the point — then, it is good. Moreover, although gradation 0 was considered as the perfect 
black display, it does not limit to this. For example, if it is 64 gradation displays, gradation 63 is made 
into a perfect black display condition, and it is good also considering gradation 0 as the greatest white 
display. In this case, what is necessary is to change and just to process the point in consideration of 
hard flow. Therefore, it may become a different configuration from the multiplier of 2 on processing. 
[0709] Moreover, it changes and the point (bending location) is not limited to one gamma curve. Even if 
two or more bending locations exist, the circuit of this invention can be constituted. For example, a 
bending location can set it as gradation 4 and gradation 16. Moreover, it can also be set as three points 
or more like gradation 4, gradation 16, and gradation 32. 

[0710] Moreover, although it explained noting that gradation set the above example as the multiplier of 2, 
this invention is not limited to this. For example, a turnoff point may be set up by 2 and 8 of the 
multiplier of 2 (a 2+8=10 gradation eye, i.e., the signal line which a judgment takes, is two). A turnoff 
point may be set up by 2 of the multiplier of 2 beyond it, and 8 and 16 (a 2+8+16=26 gradation eye, i.e., 
the signal line which a judgment takes, is three). In this case, although the hard scale which a judgment 
or processing takes somewhat becomes large, it can fully respond on circuitry. Moreover, it cannot be 
overemphasized that the matter which more than explained is included under the category of 
[ technical ] this invention. 

[071 1] The source driver circuit (IC) 14 of this invention consists of current output circuits 704 of three 
parts so that it may illustrate to drawing 87. It is high current field current output circuit 704a which 
operates in the Takashina tone field, is low current field current output circuit 704b which operates in a 
low current field and the Takashina tone field, and is current piling current output circuit 704b which 
outputs a piling current. 

[0712] High current field current output circuit 704a arid current piling current output circuit 704c 
operate considering source of reference current 771a which outputs a high current as reference current, 
and low current field current output circuit 704b operates considering source of reference current 771b 
which outputs low current as reference current. 

[0713] In addition, although explained also in advance, the current output circuit 704 is not limited to 
three, high current field current output circuit 704a, low current field current output circuit 704b, and 
current piling current output circuit 704c, and two, high current field current output circuit 704a and low 
current field current output circuit 704b, are sufficient as it, and it may consist of three or more current 
output circuits 704. Moreover, the source 771 of reference current may be arranged or formed 
corresponding to each current field current output circuit 704, and even if it is common to all the 
.current field current output circuits 704, it is good. 

[0714] Corresponding to gradation data, the internal transistor 634 operates and the above current 
output circuit 704 absorbs a current from the source signal line 18. The above and a transistor 634 
operate synchronizing with 1 horizontal-scanning period (1H) signal. That is, the current based on the 
corresponding gradation data is inputted during the period of 1 H (when a transistor 634 is N channel). 
[0715] On the other hand, the gate driver circuit 12 also makes sequential selection of the one gate 
signal line 17a fundamentally synchronizing with 1H signal, that is, 1H signal — synchronizing — the — 
1H period — gate signal line 17a (1) — choosing — the — - 2H period — gate signal line 17a (2) — 
choosing — the — 3H period — gate signal line 17a (3) — choosing — the — gate signal line 17a> (4) is 
chosen as 4H period. 

[0716] However, after 1st gate signal line 17a is chosen, the period (see t1 of a non-selection period 
and drawing 88) when no gate signal line 17a is chosen is established at the period when the 2nd 
following gate signal line 17a is chosen. The standup period of gate signal line 17a and a falling period are 
required for a non-selection period, and it is prepared in order to secure the on-off control period which 
is TFT1 1 d. 

[0717] If ON state voltage is impressed to one of gate signal line 17a and TFT11b of a pixel 16 and 
TFT11c turn on, the program current Iw will flow from a Vdd power source (anode electrical potential 
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difference) to the source signal line 18 through TFT11a for a drive. This program current Iw flows to a 
transistor 634 (t2 period of drawing 88). In addition, parasitic capacitance C has occurred in the source 
signal line 18 (parasitic capacitance occurs with the capacity of the cross point of a gate signal line and 
a source signal line etc.). 

[0718] however, any gate signal line 17a is chosen — **** (t1 period of non-selection period drawing 
88) — there is no current path which flows TFT1 1a. Since a transistor 634 passes a current, it absorbs 
a charge from the parasitic capacitance of the source signal line 18. Therefore, the potential of the 
source signal line 18 falls (part of A of drawing 88). If the potential of the source signal line 18 falls, 
writing in the current corresponding to the following image data will take time amount 
[0719] In order to solve in this technical problem, switch 641a is formed in an outgoing end with the 
source terminal 761 so that it may illustrate to drawing 89. Moreover, switch 641b is formed or arranged 
to the output stage of piling current current output circuit 704c. 

[0720] A control signal is impressed to the control terminal SI, and switch 641a is made into an OFF 
state at the non-selection period t1. Switch 641a is made into an ON state (switch-on) in a selection 
period t2. Program current Iw=IwH+IwL+IwK flows at the time of an ON state. If switch 641a is turned 
OFF, Iw current will not flow. Therefore, it falls to potential like A of drawing 88 so that it may illustrate 
to drawing 90 (changeless). In addition, channel width W of the analog switch 731 of a switch 641 is set 
to 10 micrometers or more 100 micrometers or less. In order to reduce on resistance, it is necessary to 
set W (channel width) of this analog switch to 10 micrometers or more. However, if W is not much large, 
since parasitic capacitance will also become large, it is made 100 micrometers or less. As for channel 
width W, it is desirable to make it 15 micrometers or more 60 micrometers or less still more preferably. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the pixel block diagram of the display panel of this invention. 
[Drawing 2] It is the pixel block diagram of the display panel of this invention. 
[Drawing 3] It is the explanatory view of actuation of the display panel of this invention. 
[Drawing 4] It is the explanatory view of actuation of the display panel of this invention. 
[Drawing 5] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 6] It is the block diagram of the display of this invention. 

[Drawing 7] It is the explanatory view of the manufacture approach of the display panel of this invention. 
[Drawing 8] It is the block diagram of the display of this invention. 
[Drawing 9] It is the block diagram of the display of this invention. 
[Drawing 10] It is the sectional view of the display panel of this invention. 
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[Drawing 1 1] It is the sectional view of the display panel of this invention. 
[Drawing 12] It is the explanatory view of the display panel of this invention. 
[Drawing 13] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 14] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 1 5] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 1 6] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 1 7] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 18] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 19] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 20] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 21] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 22] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 23] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 24] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 25] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 26] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 27] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 28] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 29] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 30] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 31] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 32] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 33] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 34] It is the block diagram of the display of this invention. 

[Drawing 35] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 36] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 37] It is the block diagram of the display of this invention. 
[Drawing 38] It is the block diagram of the display of this invention. 

[Drawing 39] It is the explanatory view of the drive approach of the display of this invention. 

[Drawing 40] It is the block diagram of the display of this invention. 

[Drawing 41] It is the block diagram of the display of this invention. 

[Drawing 42] It is the pixel block diagram of the display panel of this invention. 

[Drawing 43] It is the pixel block diagram of the display panel of this invention. 

[Drawing 44] It is the explanatory view of the drive approach of the display of this invention. 

[Drawing 45] It is the explanatory view of the drive approach of the display of this invention. 

[Drawing 46] It is the explanatory view of the drive approach of the display of this invention. 

[Drawing 47] It is the pixel block diagram of the display panel of this invention. 

[Drawing 48] It is the block diagram of the display of this invention. 

[Drawing 49] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 50] It is the pixel block diagram of the display panel of this invention. 
[Drawing 51] It is the pixel Fig. of the display panel of this- invention. 

[Drawing 52] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 53] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 54] It is the pixel block diagram of the display panel of this invention. 
[Drawing 55] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 56] It is the explanatory view of the drive approach of the display of this invention. 
[Drawing 57] It is the explanatory view of the cellular phone of this invention. 
[Drawing 58] It is the explanatory view of the viewfinder of this invention. 
[Drawing 59] It is the explanatory view of the video camera of this invention. 
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[Drawing 60] It is the explanatory view of the digital camera of this invention. 
[Drawing 61] It is the explanatory view of television (monitor) of this invention. 
[Drawing 62] It is the pixel block diagram of the conventional display panel. 
[Drawing 63] It is the functional block diagram of the driver circuit of this invention. 
[Drawing 64] It is the explanatory view of the driver circuit of this invention. 
[Drawing 65] It is the explanatory view of the driver circuit of this invention. 

[Drawing 66] It is the explanatory view of the multistage type current Miller circuit of an electrical- 
potential-difference delivery method. 

[Drawing 67] It is the explanatory view of the multistage type current Miller circuit of a current delivery 
method. 

[Drawing 68] It is the explanatory view of the driver circuit in other examples of this invention. 
[Drawing 69] It is the explanatory view of the driver circuit in other examples of this invention. 
[Drawing 70] It is the explanatory view of a driver circuit [ in / besides this invention / an example ]. 
[Drawing 71] It is the explanatory view of the driver circuit in other examples of this invention. 
[Drawing 72] It is the explanatory view of the conventional driver circuit. 
[Drawing 73] It is the explanatory view of the driver circuit of this invention. 
[Drawing 74] It is the explanatory view of the driver circuit of this invention. 
[Drawing 75] It is the explanatory view of the driver circuit of this invention. 
[Drawing 76] It is the explanatory view of the driver circuit of this invention. 

[Drawing 77] It is the explanatory view of the control approach of the driver circuit of this invention. 

[Drawing 78] It is the explanatory view of the driver circuit of this invention. 

[Drawing 79] It is the explanatory view of the driver circuit of this invention. 

[Drawing 80] It is the explanatory view of the driver circuit of this invention. 

[Drawing 81] It is the explanatory view of the driver circuit of this invention. 

[Drawing 82] It is the explanatory view of the driver circuit of this invention. 

fDrawmg 83] It is the explanatory view of the driver circuit of this invention. 

[Drawing 84] It is the explanatory view of the driver circuit of this invention. 

[Drawing 85] It is the explanatory view of the driver circuit of this invention. 

[Drawing 86] It is the explanatory view of the driver circuit of this invention. 

[Drawing 87] It is the explanatory view of the driver circuit of this invention. 

[Drawing 88] It is the explanatory view of the drive approach of this invention. 

[Drawing 89] It is the explanatory view of the driver circuit of this invention. 

[Drawing 90] It is the explanatory view of the drive approach of this invention. 

[Drawing 91] It is the block diagram of EL display of this invention. 

[Drawing 92] It is the block diagram of EL display of this invention. 

[Drawing 93] It is the explanatory view of the driver circuit of this invention. 

[Drawing 94] It is the explanatory view of the driver circuit of this invention. 

[Drawing 95] It is the block diagram of EL display of this invention. 

[Drawing 96] It is the block diagram of EL display of this invention. 

[Drawing 97] It is the block diagram of EL display of this invention. 

[Drawing 98] It is the block diagram of EL display of this invention. ...... 

[Drawing 99] It is the block diagram of EL display of this invention. 
[Drawing 100] It is the sectional view of EL display of this invention. 
[Drawing 101] It is the sectional view of EL display of this invention. 
[Drawing 102] It is the block diagram of EL display of this invention. 
[Drawing 103] It is the block diagram of EL display of this invention. 
[Drawing 104] It is the block diagram of EL display of this invention. 
[Drawing 105] It is the block diagram of EL display of this invention. 
[Drawing 106] It is the block diagram of EL display of this invention. 
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[Drawing 107] It is the block diagram of EL display of this invention. 

[Drawing 108] It is the block diagram of EL display of this invention. 

[Drawing 109] It is the block diagram of EL display of this invention. 

[Drawing 110] It is the explanatory view of the source driver IC of this invention. 

[Description of Notations] 

1 1 TFT (Thin Film Transistor) 

1 2 Gate Driver IC (Circuit) 

14 Source Driver IC (Circuit) 

1 5 EL (Component) (Light Emitting Device) 

16 Pixel 

1 7 Gate Signal Line 

18 Source Signal Line 

1 9 Storage Capacitance (Addition Capacitor, Addition Capacity) 

50 Display Screen 

51 Write-in Pixel (Line) 

52 Non-display Pixel (Non-display Field and Astigmatism LGT Field) 

53 Display Pixel (Viewing Area, Lighting Field) 

61 Shift Register 

62 Inverter 

63 Output Buffer 

71 Array Substrate (Display Panel) 

72 Laser Radiation Range (Laser Spot) 

73 Positioning Marker 

74 Glass Substrate (Array Substrate) 

81 Control IC (Circuit) 

82 Power Source IC (Circuit) 

83 Printed Circuit Board 

84 Flexible Substrate 

85 Closure Free Wheel Plate 

86 Cathode Wiring 

87 Anode Wiring (Vdd) 

88 Data Signal Line 

89 Gate Control Signal Line 

101 Bank (Rib) 

102 Interlayer Insulation Film 

104 Contact Connection 

105 Pixel Electrode 

106 Cathode Electrode 

107 Drying Agent 

108 Lambda/4 Plate 

109 Polarizing Plate 

1 1 1 Thin Film Closure Film 
281 Dummy Pixel (Line) 
341 Output Stage Circuit 
371 OR Circuit 
401 Lighting Control Line 

471 Reverse Bias Line 

472 Gate Potential Control Line 
561 Electronic BORIUMU Circuit 
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562 SD (Source-Drain) of TFT — Short 

571 Antenna 

572 Key 

573 Case 

574 Display Panel 

581 Eyepiece Ring 

582 Magnifying Lens 

583 Convex Lens 

591 Supporting Point (Rotation Section) 

592 Taking Lens 

593 Storing Section 

594 Switch 

601 Body 

602 Photography Section 

603 Shutter Switch 

611 Installation Frame 

612 Foot 

613 Mount 

614 Fixed Part 

631 Current Source 

632 Current Source 

633 Current Source 

641 Switch (On-off Means) 

634 Current Source (One Unit) 
643 Internal Wiring 

651 BORIUMU (Current Adjustment Means) 
681 Transistor Group 

691 Resistance (Current-Limiting Means, Predetermined Electrical-Potential-Difference Generating 
Means) 

692 Decoder Circuit 

693 Level-Shifter Circuit 

701 Counter (Counting Means) 

702 NOR 

703 AND 

704 Current Output Circuit 
711 Piling Circuit 

721 D/A Converter 

722 Operational Amplifier 

731 Analog Switch (On-off Means) 

732 Inverter 

761 Output Pad (Output Signal Terminal) 

771 Source of Reference Current 

772 Current Control Circuit 

781 Temperature Detector 

782 Thermal Control Circuit 

931 Cascade Current Path Cord 

932 Reference Current Signal Line 
941 i Current input terminal 

941 o Current output terminal 
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951 Base Anode Line (Anode Electrical-Potential-Difference Line) 

952 Anode Wiring 

953 Connection Terminal 

961 Connection Anode Line 

962 Common Anode Line 
971 Contact Hole 

991 Base Cathode Line 

992 Input Signal Line 

1001 Connection Resin (Conductive Resin, Different Directivity Electric Conduction Resin) 

1011 Light Absorption Film 

1012 Resin Bead 

1013 Closure Resin 

1021 Circuit Formation Section 
1051 Gate Voltage Line 

1091 Power Circuit (IC) 

1092 Power-Source IC Control Signal 

1093 Gate Driver Circuit Control Signal 



[Translation done.] 
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MISSIS t wifcmWs iCfs/ 7°© Ffl \z * <z>±U &tnt— 

2 ] MIST y - K«IMR*s, IM£E« t StrlB 

en i c^-s^wiHjoHtMte-t©— as* tcit±mmm 

huE^-^t/- K*iiWB*ary- Fat 

stria i c^-yy^m^ncmmm^t. masttwr-tc 

MIST y - HER^INE^* 7/- K*W» $ 

t«*« 1 Jc|B4fe<DE L*^fi„ 

3 J tftlBttiREMl<Z> 5 < £ 1 — o|±. 

BulE^ffi^sfr&L^vStrlsigiti i c^s'^'ro^^gB 
[it**4] tirier y-Kffi*§u*. iway-^«-s-i» 

5 ] ifji5-<-^ t y - K*a#. ttriE^sb i c 
m 2 ~ 4 ©t, vf h^kie^© e l *^a. 

tuiHy-^ft^^rn^^Am^Sr^i-sy-^. K 

IBy*n ^9 Am«E©ffl*XHtA*Sr*3F3feJE«*|craJ!8 

^^^n^^Amsssre^-r^y-^ffi^i. mm? 

**o, Stil27*D^7A^;^©ta7jXfiA7jSr7k¥* 



tf)iEmi©y-h{i-§-i^(D3i$?#tflid^b, &©sf!2©y 

mrlSiSSsSMEKtt, i£PgpfME-CKif£ U 
±££{-^LTftfrr5EL3t^B© K9-f ^0 

so ^S^RM^ir. 

mifBiii^Srjl^-t-sy— h K9-T /-^|eI8S^ . 

mj^iif* i Ir)— •? n -ir ^. -e^^£ $ titc -> 7 ^ 0 g§ 

^^ir^fsm^r^ E LSSSSt. 
[IfjJtJSlO] T-ai/^Am^SrbbTj-rsy-^. K7 
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[000 1] 

•rat^-CfcSo EL*^/^^ifSrKi6i-5 
[0 0 0 2] 

«\ !7— K^o-fej/.*^— yt/va^a-^, xv- 
tf (TV) *if©«»^»» c^p^y 7©^-7T^ 

[0 0 0 3] 

[«9WS#fcL.fc 5 £•*-*««] L*»U 
v ^jrv^ i: iS^Sr**T-# fcv •> t ^ 5 F^B^d* *> £<, s> 

10004] t«EL (x^hP/V'^yti' 

7W*fflv^t^*/w«:#rtt5. La>U tiELf 

fc. "0 
[0 0 0 5] 

co|g l ©#.3£^ 1 (4, E Lmi-Zftir 

£iv ttrEWafc^^^^^ttr/o^-MtEB 

*mt)-rz>y-* v?** zsmmi cry? 

tt— tttfElf $ *ifc7V - K#?i»* t »• HtrffiT / - Ktfc/ 
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[00 0 6] 2 (B#* 2 KttJSO f±» fitriB 

t/-k«^^. mtd.&i&tffiw.mw! icf^opfl 

Ki» £ . SuEIEtb I Cf y7*t ffi|EH3i*^fI&© 
HIKES £ *x3 #iIT / - KiH i , WE^— *7V — 
«t «5tE*ar /-Kit **HSM-*'>fc < t fc-o 

tfSy-^ff-SI-i&iSr^U WEry— KEi»4StWB'< 

$HTmlEiIi?iiK5£tf£u flO*?S«OELSigI 

[0 0 0 7] |(S3cO#3ggMlt#«3K*tJ£0 14, BUl3 

UttV^SWEKttl Cfj/T-Otifc^Ef^HS, £12 

[0 0 0 8] £14 ©3389! (W**4fC^) l±, MIS 
7V— KE»r±, tWBy-^«*l»KI6l»flc«r^b-cm 

[0 0 0 9] ^.5©*38M (it#Jg5K*tJS) f±> MG 

[ooi o] m6<n*&m («*«6lcMJtS) (±. 

5re5t-r 5 y — ^« t ^a:^-t-5 e l k 

/^lU^i:, HtilBy-^«-§-^Kyo^7Al;«ESr«^-r 

?>y— * Yy-^^mnih. flfiiBy— ^ Kv^^E8S©m 

HISS fc ^ E L**§g*T*>S. 

[001 1 ] If? 7 7 K2tJ&) 

7 AmSttroffi7JXI4X7J^*¥*S{f #KISl^ Lt^-y 
K» «WB^-<y^0iSSr*7««k:.U tul5^2<7?<7 , - 
[0 0 1 2] m8.<D*&W .(IS*3®8K^JCS:) ..tt,'<tt<£ 
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EMmmmmt. mmv*tiLWM*m-rmmmk, mm 

mfoZfr. IfrlSffiattKlHlRttu **©JWflr«SIES:jK-f- 
'Ty^-iaiS^feWjai*^ MfB1S«millBS tt % *&pgp 

[00 13] m9<D&&m (If#Jg9fc:2tJ£0 f±, 7*n 

[0014] m 1 0 cd^BJ 1 0 fc*fj&) (4, 

7°n^7^mgK5rttl^)-t-5y— * Ky-f^SKSrii^S 

— h h'7-f^m^k. ltEMlK:/ci4'?Attttt:ftJft 30 

fcZiitcxJ vrWH&kZMffils. tui5y-xK9^^ 
IS|»©Htf>iSHm % tWEy-^«*»K:tt«sn, mJlE 

ffio«^t±WEy-^«*»K:aas!$^ mibv-* k 

[0 0 15] 

I- * tt/*5 J; mm mfo* 
tt/*iJ:tm*16/hL*:fl[eT**)5. fc£;tf2\ 01 1 
(-IU^i-5*^^K?5»fffil2|-ei4itli:Kl 1 l&ifSr 
+#JP<0^L.TV>.5 O — 01 OfCfc^T, H±7 
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»tTt>l51«t?*»5. EI-#**fcfi % IS**** 

[0 0 16] «BiB*Tft9!b*:rt8tt4$£»rr> 

WiPU 019, H5 9A^B6 1l^t5«i^T 
mmt-tZZbtf-CZZ. i£*l^X5 8 2£® 

•mtt^x^y ^ (05 9t£i?&m<oz.k) ttfizm 

(,>5fa-77-<^ (0 5 8Sr#flS©- i) Sr#}j5£-T 
•5rit>T*#5o 04, 01 5, 01 8, 02 

1, 02 3t£k-?®.WLtc*&w<ommj>m±, 

fi#H*fc H^v^^^dS^^^cT^^-f y-r hy 

[0017] d©«fc 5»-#fw^*B*^|;^$ixx^/i 
<tt« K*ffl#, 0ffi^t?IS4fe*>5V^J±SiWL.fc*:^ 

[0 0 18] JS^ V ffitI»«*T-^oS^ n 0 pKT-fc 
hn/l^^-irv;* ( EL ) ^w^^^^y^^.^ 

V^o ^EL*^/^/W4, 01 0{C^-t-J: M 
mmMk LTcDSBJ^Hl 0 5*s^j*$tb/t^7^«7 

•ftJf4>6*«/>4< t <> lSw^aiSS (ELS) 
15, fi^Uft (Klt^) (* y- K) 10 6 

®$*bfct,<D-e&£. (M*^;®) 1 0 5t?fe 

(7-y-K) ^Jims (sAtm®) 1 

0 6O|i (*y-K) (-^^^©mJESrAP^, -r/i 
^>*>. IWHl 0 5^U^S®il 0 eP^^BMSrfP 
iPi-Srtfctt), ffttMStBS (ELS) is#»jfct 

&ftWm$ffilZfem-fZ Z k \z J; oT, E L*^<^^v 

^EL*^:>^/uS:^j{cLTiaKSri-5*s, ^tbfdpg^ 
1-5 t>OT'(i^ < , *e^|e L/^/i'^ t>iiffii-5 :i*s 

s t nm&mm/**ji>tj: k. m<D^^Mz hmm x- 
[0019] *y- Kmfe ry-K«a*>5^»4Rlt 
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# *j| 18ll*fr« E L *36i» «* 3 ft * 3t© feWfc & # 
W«Boitoi±i zoftJfcHioWR-ctJiv^. 

[0 0 2 0] 77- KfcS^tt* V— K~©SE£:#*S1~ 
382i® (H8©#y-KE«8-.6, T./-KI2IS8 7) 

Sf-^f X*s 4 0 -Y ^f-< 5 i: 1 0 0 (A) &&. "> 

cosssassftaxs. bfcasoT, rHfe.^isi^©ffiWii;f± 

+#{£<f£S>-r5*&B* 5 ;fc5o r<Of£®lC;JetbT, #31 
pjT-te, *-f, K4if<oS2iB,.«:5*J8STJf2rici-5. 
-?:bT, Cl©iWWa»fc*»»o#ftWfcavMi*Hi» 

JRtbTf*, ynA, -s"5r/K SB, TA'SfcSV* 
»4^tvf>W^, v# J* tb<f4«Ji«5£4 if a^J 
if5*fcJSXT» BS^wt©, £>5<^ 
I4K^ fc$Hi$a» 5> 4 5 £JMB** & ft» ttv^. * fc> 

*KbT#j*u B2*l&*t3abTt>.fcv\, OKK: 

It^ayfyf (^*) Sr#j*bTt>J:v\i 
[00 2 1] Sfc, T-/— Kfe5VMi*y— KEiSt* 

«*©mafi*-e, stiiET y - kb»* *©iir«* -en 

,i&b, DCDCa^- ^if&ffiVTlSfflffi, iftSSfc ' 

[0 0 2 2] ^«m@l 0 6tdl4, y^-?A N i8. T/V 

©ffcVBBStf/h £ * t> co Srffl v * 5 ^ t b 
v\, m%.t£A 1 -L i-g-4k$-fflv>2>r.i*5^b 

V\ jgPJttSl 0 5Kfi, I TO^COtt*MiCCO 

*£4^«ttWW-»4£^&;8^5:ii:a 5 T#5o 4 < 
Jb\ ^tWEtmfc bT/BV^it^, WEtt^SHOtt 
*£4S. 4*3. iTOttl ZOftif©tto*W"Cl>J: 

[00 2 3] 4*5, BX«fi 1054 if CWKtrflMM' 
r/v^^Ba^-PfiE LI1 5 &i&m-rz> 

tJ;^„ Bflil0 5tLT©I TO±W- 

# ^Bifc 2 0 £X± 5 O n mSi~F X^S^ir^ Z. t \Z X K> , 
#Eco£3£tta 5 fa-tb, »3telW*# J: A* 1 ' 
&t>0&&S. ELll &f4JR3»-X?»lJrt-*w t 
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tC|3S5ti-?>t.cOTf44< , ^ ^ i?* ;/ bTJfcj&bT'b 
ttro-f^^sy Mjfett*Sfc-C*>*. r-co^fi, 

[00 24] £17, *8M«5EL««/^/H(fi6oai 

[00 2 5] $t±-S>fc 85, X£7l teifei&ttSrft < i" 

tiv> 0 fct^tf, ^t*yh« (DLC4W Sr 

©te, T/v5-^"4ifc0-fev5 s/y*«Sr^fflbfct). M 

^JR*r«i»fc 5 V ^l±a*ft if CO = >f bfc 9 
Lfct,c05:«^Tt«tV\ iS^ttSl 0 5?rS:ttl«i:-r 

»*ft*. Lfc*5oT, ^-^HMIWOjiW* 
U^L^SBJtt"W-JP^"C^.7 i >'^4ifco#@ji$t^l-$r 

[0 0 2 6] g£8 5. SS7 1©^fc5VMi 

»4i2«bTtJ:^. y o r t leiJ; 

[00 2 7] ^PJ<O^JS^Jt?(4v * y— K®^ 106 
ft if i: . oftKHSffii"S t>© 

T*tt4<, I TO, I Z04 if <OS^T*^b-Ct>«t 
\,K ^(Oj:5(CEL^l 5©T/-KJ:*y-K©W 
^(Ott«l&@Pjm@(--r'5xli:l-«tt), SWELS*/< 

- K«fi 2: b, ^<0^7 y- K«ffi±K I T04 if co@0j 

-r\cmffim*m 8 o % ^ x*±(f 5 r t x •? , 

S:^^ fc*^^A-Ofti 5 fiO/SMS i: A/ifSltT 
[00 2 8] 7 1 f4y'7^5 L s/^a«Srffl^ 

«i: b-CSSS-efeSo 7 s 7^-^s'^.StSf*v S*ti4S 

-erTa^SKi: UC/BV*£-i:##*bl\> t*>5A/, 
^tufecoSffi^f4«tcpg^-r5..tcp : -ei4/j:< , 0 . 

0 5mm£A±0. 3 mm»T07 /VA"Ct'-J:V\- 

[o o 2 9] ^-7SS©S«t bT, JJiSstzKU 
y ^mii^ffl v ^5 r t i>W£ b w r co x o 4«B«* 

so tKU -*V74 ^Jlii: bT TON- 
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[0 0 3 0] £A±tf>«fc5K£;&7 li^7^f^ 

*i m t *fts«©3t#w@ffitti o*-*-a**s 9 omt 
[o o 3 1 j mmmt ltiiuv (g**) wbsi-cT 

1. 47U±1. 5 4^TOt>©Srffl^5^i:*s»*L 
t\, 4fc, S*gcDffiJf^i<73StlT^li*SO. 0 3£tTi 
*5<t5 l^i-S r b AW* Lv v WcSWJHttjfcfclE* 

[0032] M«3*S*J J:^«|>)S«^-<-^£^(C|A 
©3t*«jilffi*i38i*-f^iftSr4 SJCfiJUb 1 2 0gOT 
o 0fg£iTi-<5r tas«fcv\, iottBfc-f-arifcj: 

[0 0 3 3] r'o«*KJ:!(, lfcf8S£fc«Pofc:7^A 

[0034] rr-e, A-K=-Hiui4, *y^ 



(6) 

/<? 

[0 0 3 5] '^yTfitUTIi, Si0 2> 

s i o x & t'roii^, ^fettJjfy fs-zur^a- 

»o **W«r/l^<5 4*s, 8MfJg©JS*f;Jtl 

0 0(imElTit5 o fcfc'U 2&ft±r*®OQi]£,Sr¥ 

[0 0-3 8]-*fc,««7I, 8 5/i i'^*^i-5tt«J 
tflff #jS&©fl: $ 1 2 0 m m^Tf--t--5 r i i t) % 
3. L < tt, *«jS«OJf 50,, mKi 8 

[003 7]^ riDtiisi^ Sm®g|©tt|& 
TB*ttii45 I Toa»6>fc5awi**ttfr;*A«y# 

1 TO*Sr»j*i-5. ± 5 lc LTSigLfcft^ 
T» ! s- hS*tffl2 5 Q/D, ^ii^s 0%$r£9H-2 

*tt#6*w!£V*. -<-^SSSr l.tSc«T?ff $ 2 0 0 M m 

^b^, tfcff$|±2 5 0^m£t±4S0^m« 
«t t @«/«efltttt b *• t> o T ^ -5 ft <t % 
x.P>itS 0 /«c*5 % i TOfi r ZO^ifottc^ttJ: 

[0 0 3 8] /i*3 x 3HR4^i LTlfiJ'O^^fy^ 
A I R=-htlR]-*m-e»i56i-5iiis#* 

[0039] '<VT®&mmmmi>zwix 
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)V7T*X—#^m (Jfc«m*2. 0~2. 5) jJS«* 
£ft5„ ^©te. J S R^fc^MSi^flS^E LTV' 1 ?) L KD 
y-X (LKD-T 2 0 0 v-y — X (JtE®^2. 5~ 
2. 7) , LKD-T4 0 Ov-y — X (JfcSS«*2. 0 
-<-2. 2) ) ##j7j*£*v5o LKDv-y-XttMSQ 

(me thy — si 1 sesquioxane) 5r^<— 
XKVtcXt'>m.tt1&Xh<0. tfc^«^t>2. 0~2. 
7£<ft<»*lA\ *<Di&. tfy^SK, ^l-*^ T 
^ y /W«p©#Kltt^» SiN„ Si 0 2 ft£r<£>M*S# 

[0040] -fy^vtx'itmvfcmms sfcsw* 

5*I^*r»fft?#*. tele, 7°uxtoJiX£Z>k^5m 
jSt>*>5. o* 9 , ■ Xi^PXfcS^fi^UJpxi;: J; <9 

R»fc*^ttfl: 

#5. fc R^Jc^ufct), (*ffiftif) 

[004 1] Sfc, X7^^5/^SrX^APX-t-5w t 

iaor^tfcss7 i (in^-r) m±y^ 

«*tr*5. H«7 1rtR:)Siftifc5^H:«B 

&mxMi& bfc a x9* v-y- fe 5 v^ttsstft if©m*iai6 
-f) Sr^b, a® 8 s^iaajsr^u. ^©wttiia 

S«7 l tS«8 5 fc£f±«>i&;WwJ:9-#'ffrt-*r t 

[0042] tf*7*mWl*m^1t.W&ti.. HSi l 6 <om 
mt&K. E L *|R»-t-5»KHeffli-S±¥«r»* VX^ 
fc c ±# (y^) tt#JB*m«:fflV*-C, 1. 0nmU± 
3 . 5 m m£ATWJ¥^-T*a$|5^<Cff^-r5o $ £>K$f* 
L < »± 1 . 5 m mJWX 2.5m m£*T<Oig $ Kl-»J*-f 
5 0 r©»ffi*»fcft<5±* 1 0 1 £K«7 1 © 

JlSj&i: |§|B#K:«*tt-<5 ZthXZZ* ft*>\ ±#101 

«-«.»it * y /H»M» * y -f 5 h-mmofo. s o g tm 40 

-?t>±v\, ±#10 U4S«7 1 Sr^w^APXi-5^t 

« 7. 1 ft azmmxteffctz z.t\zx <o ft 

[0 0 4 3] ::©£5K:»M*Xttteraii*fc»J&i"3 
T?fe2>. S«7 l ftifroSSJiBftc:, 

[0044] ft*>\ U-tvMMMX^ ±m:t LT$SIE so 
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(WU) tLXh^\ ft*5, ¥SftS«7lSrft^- 

[0045] *fc, m& 71,85 Srit^*fe-r-5 - i 
tdit), ^-y-V^^cD*7-7^/v^-$:^LTt «t 
t>. i«i^^-^x7 hHJSdftifWft^Srffiv^lfe 

*fc,.*ffi*rU.V»JHft£©#jnK tft^^ 

±-t*^&s*l. a^-rs^^^^-v^a^ft 

ift?*9— — Sr»j*i-5. PI«Kailf4rfflv^-C 

(bm> srs^^uTtivN. ^fc, mmmiz 

r t *W£ bv\ i ©»flfcT»ttH*m«B5ft f&W-teik 
[0 0 4 6] ^fc, ^H'ttJKy-^— ftiff-J: 
ffil 0 6*rE*Ek:«j«UTt>J:v^ * bttZ < fiS^ 

[0 0 4 7] S«©*g5Sr^JgiJi-5wi:»cJ:!J, 
g*K:««Sr^U*:0 LT1>J:V\ St57 1ft 

[0 0 4 8] JWiOiplc, x«Sr«WB-e»riJ-f-5wt 

^.JtlPXft if J; t) g *»c««»««r«riSi-5 - 1 &X-Z 
5. »S7im*lt, rcD?tic*«ttWiftif 

Ctt-Ct5o X«7 iftifis^JiiaK»tE*»S^ttW 

[0 0 4 9] *fc x 3|m«IB©«»fo5te3l«t , >'ftifSr 

S««[fr»j«bT.t>J:v\ o*0, »K7 1 ft if 

[o.-o5o]-.4fc, a;*tt*Hw!fe»; &sn*An*.-c*« 
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fc.t) -T5 r t <fc 9 „ «tt LfclCf y 7Tc3fe#flBI* $ 
[00 5 1 ] rao*a*f(*0>¥#&Jtft3£ti: 

[0 0 5 2] *K7 l*fctt*:K8 5fc, B*£ 

1, 8 5SrJqx-f-5ri»cfc»3 % B*T«HFSr»j*U-Ct> 

[005 31 X871, 8 S^titiEtll, fi 

&tmiks& (AiRn-f) ds^^ns. mm7i^if 

[0 0 5 4] &*5, K±OSQfc«Ht««7 14^7. 

fc8H£-t-3fc©-?f±4t\, fctx.« s SS 7 l , 8 5.2* 

X4 if fc «fc 9 , ±#ioi /«e if ©Dflfisssr^^ team 
J5fcT#5. Sfc, S«-ro*fe^ift^ItlT-fe5o Lfc 

[0 0 5 5] «3^©*ffi^©r*©f<tJ**8&ik 

[0 0 5 6] ft*5 N S^/^A-oftAttffifcSWiftm 

< tttt 9 -ft- t> O Srffl 1> J: i \ 
[0 0 5 7] ii^^^^ASr^-fSi/c-St^i: LT 
fiTAC^/VA (hy7tf^t;Vp-^7-f;^) s 
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[0 0 5 8] AIR 3 -hliSmfHtU<li#I 
lt«t5«^A5^$n5, ^-CDi, l. 35- 
1. 4S©ffiffi*f*©»J!g*rft*UTt>J:^. fcU 

[00 5 9] A-IR3-Hf4 3Ji©«fi!S*5lxf± 

[0 0 6 0] ^■^='~h<om^itm^tT^S.=.^M. 
(A1 2 0 3 ) Sr*^WIW«Snd = A./4, ^3=1? 
(Zr0 2 ) £n d 1 =1/2, 7 y-fk-r^ A 
! ° (MgF 2 ) Srndl=l/4«lt«t5„ il 
#\ iiL,T520nmtU< f«©i£§Wffli Utf 

[0 0 6 1] V=i-hOi^(i-ift->y 3 y (si 
O) SrS&WMWn d 1 =X/4'ky y f l» 

(MgF 2 ) Srndl=i/4, tKllS^yhjl 
17^ (Y 2 0 3 ) t7yft^^->^7A (MgF 2 ) 
d 1 =A./4«^LT^J5fei-5 0 S i Ott#fe«teRlfc 
»«39 J fe«*i»Hffe3t*3E»|-^5ii^-j4Y203^vxfc 
J: I, v *fT©S*fta» t> Y 2 o 3 ©^*5^^ 

• LT^5fc«>^*LVN 0 sfc, s i o 2 nm&&tmvT 

-httTt>«tv\ fct*.tf7y*<StOT^y/W»JBiS 
[0 0 6 2] J5e*j x m*;<*Mz&W.m.&?-'r-V£ti 

[0063] immK\*mto>xj y ?-isifm=?-hz^ 
7^-^^, t7>i?*9tt>E>mm<Dbz>&m 

t>, M*9#-Mx'i>J:< % ^fc, t^777-YyM 
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10 O 6 4] ;«891©EL***-?-l 5»t, Ktg-hlC 

*pkji £ , s^&Am® t &m*mm s ftfc e labs* 

[0 0 6 5] ^SWELg^^StSCIi, * 

•r, s®±»- h 7 vv 5 ^. * cor w ^mm^M-w^ig, 
i-a. Wffc*-fc©H*misi L.-cs8?BWfi-o 

[0066] vyfsxfk^xte. it©#ga->y 

L«3ftflc©#|ir*©*«lwia!»t6>*t» *©^^I410 
X 2 0 ftm~3 00(imX300ii mH8!~Cfc5o 

[0067] SS7iii:il hv^V^ffom&nM 

jftftfctt-t ©Ei**»±» Al, A 1 &£Xf&&&m 
(fcfcXT i , T i TfcfcttWfc**:' (T i 

N) (D^-Tixji»ia4fcH:2a£A±Sr^ ; fi-t-5t>©* s ^ 
*?ft5as» *3BWfc*sv^tt.r©#^l!:lRb*ua , b©"<? 
fifcV\, ELl^#c9TJffii:ft5*-'H£A^i: 

fcflSISttfcVVJS, il^l0 0~l OOOnmSSit^ 

[0 0 6 8] h7V^^ 1 l«?Ei»m@t EL#J5t# 
©*«Uii:fl3MU:i±*6IWi*rW:rt5.. if&^Ste, S i O 

y^^XaSKJtTfJiUibfctO* SOG (* t?V • 

• x*Bi&vtz.mktr->< mm. 7* k 

if, &fite&^1-5fc©^fcfttf^Tft^fc^"C'*>'i : 

■r. 

[0 0 6 9] EL«3tflc©»3tf-^r±2ofi4±-C*>o 
iliiJi 4 t oia*'&to*fc J: 5 # £>ft 

[00 7 0] XfelC. *^OEL*/T^ 1 5 fcfltofcr 
t. *-/vSEA«i4:Sr#i-5i-*«Mitt» -tft-t'ft^ 
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SrKGMi-f-a. *— A#j£Jlttfc<-C , fe.fcv\> * 

t>«ti/>. m^&Am@»i, mm. 
six a. 

[00 7 1] tfJ-zi-iiAm^t LTfi, /vSEA®S 

«*»e>»» L-fc^^st <? tai-fliit-cfcafc*. wins; 

I TO mV-ymtJ > IZO (ffi»K- 

^ft-l'Vv^iO x ZnO, Sn02 , I n203 
^5*»fe>ft5^> ifctCITO, IZO#ff4U>. * 
— /v&A^ffitoff^fi, /H£ASr+$Mf*.5-- ^ 
±CDff$£:fri-ftfift<, 10~500nra8S 

LT, *s— htttfcP.l 0~3 0Q/D (JBIJ?5 0~3 0 
Onm) W I TO^ff bft^o ISBSfcttJBi - 

te, I to^o*- ^aEASffilf-S-ecogjWlcJ:^^ 

K, ««©JBW-^***»*:KJe-hfttf -t^. 
[0 0 7 2] *-;vaAtfili, i^WoT'bi 

<, Ar, He, Ne« Kr, X e**©*8H4#*» *> 
5 v M4 r. tv b coffi-a-^f^. 5r« ^ft tt X V \ 
[0 0 7 3] i^aAiSli, !!, *a?s/*8MS, » 

-a-^*fcf4-a^-c**^sft5o .*i**b5.« : FaA«i 

©#J*W»i: U-Ct±«*.tf, K, Li, N a s Mg, L 
a , C e „ C a , S r \ Ba> A 1 , A g , I n , S 
n, Zn, Z r «SF©&«7E*1W* % *fcr±S&)tttSrfiI± 

^^srir^5^b^,^ 0 ^Mtttit ^Jx.(iAg -M 

g ( A g : 1 ~ 2 0 a t %) , A 1 • L i (Li : 0 . 
3 ~ 1 4 a t %) , In-Mg (Mg:50~80at 
%) , A 1 • C a (C a : 5 — 2 0 a t %) fiSjfJl 

[00 74] WftAWBMofStt. m^aASr+ 
^^a— ^±cOjf:$i:-rft«A<, 0. InmEi 
_k, #*b<f±l nm^it-rfttfi^o 4fc, -t©± 
BRiHcriWfcaSIRttifcv^, Rfttl 00-50 

0nmSgtt^tfiV\ 

[0 0 7 5] IE?LaAS»4x yVftA«a*»fe©iE?L 

m&-rzmmis'£xfitt*tij\f zmm*&^ -*waA 

[oo 7 6H*m**fi&Jitts 5|*JiKW*^*fls**8 :i 

: co^^aA^^ie^ $ if < *iv* t * * ^ few* ^ 

ft, j4A^*^om j fcoaA5r^^^i"a^l8, 
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[00 7 7] IS3tSeDJ?$, jEHn&MbjEHMGk*k 

*v*\ »j«*ifeiwj:oTt>i»*«as % mn. s~ioo 

[0 0 7 8] IE?LaA^> IE?L««yioflt$*sJ:Vm^- 
*3fcJl©ffSi:RS«t> L<f4l/l 0~10fg 

OffStt, SAittlnmai« »iili2 0nmW 

0 0 nmSSTfeS. C© J; 5 ^JK^fdo^TJijiAte 

[0079] sfc, m^-a- 5 ^ss^a Af»i£ 

[00 80] xftrnvELm+i 5<D&ytm\zt±. 
^$=■7* cai Q3 ] m<D&m$s#&m, y^^r 

[0 0 8 1] #33, JE?L&7JB (D#Pr\z. 2%©7^^ 
7=V&j&tinL7£Cu P c «ft5tiv\ CuPc 

[0 0 8 2] 8 5t:T*l 0 0 0 flffSg^Ib L,tc®<Dm& 
fi> #ffl8©»* (400cd/m2|;^) (CSJU C 
u P c<7)*T?Wtf*)4 5%teT-t-3#, 7^/VVT = VSr 
*»Lfcfc©j&s*j3 5 r*xf4, 

•>7=y©©airj;otc u p c ©ife^k^jqj«l$nfc 

tf, JWtffiT*r«i*.5 -5. y^/u^-^gs 

A#<^5 0 #^i%^±3%«T^ig^|-efc5 o g. 
*>\ 2 0%< e>v^t?tt«jP<Da6*f4*><5i5 % ^-tnu± 

[0 083] #6J83t©*«E L** l 5 f4, SSftE© 
WK%«fii5|il4 0 0 nm© fDMP h e n (T r 
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iphenyl amine) j £r£§V»<5 b «fcV». ;© 

»*3Ms&Wfc*B«n?, m^&Aif (Batho 
cuproine) £ jE?L3EA,B (M-MTDATX 
A) fc^^K-^ f rs'^*3te«iRt*mSr*^i-5 

V^DMP hen SrSSSteJiK^fcartf-cft, «*f4Vf- 
SfcAWfc* IE?L»4jE7LaASfCtif*»9, 3§3fcgT'1I^ 
i:Eaof¥»'fr^jei5IC<V^»6>T*»S. DMPh e 

10 UH^V^EUa^ttLTf*. DMPhent 

[0 0 8 4] EL*mat, 9^**5tfi-»Srffl^5 

«^«*F«*tt 2-3 3 „ *3te*36*mtt 

m) » 2 5 %fc©fc*f U 5-//3t**S-3PH4 10 0 %i£ 

[0 0 8 5] f8ELi^O|g3tiffl*/ h*t^HdttC 
20 BP4rfflv^tJ:v^ r^{c#^ (R) (g) , 

#fe (B) ©O^aaWJft^K-f^LTV^S. K 
~^^^V1tMm\±-r-<X I r Sr^tf. R«"#(4B t p 
2 I f (a c a c) , Gt^tt (ppy) 2 I r (a c 
a c) , Btt^-HF Irpic SrfflV^Si^l^ 
[ 0 0 8 6 ] 4fc, IE?LaA« • jEJUfcSSJBfcfi, #S 
*HMk-&*Srfflir^5ii«s-C#5. IE?LaAli^€, IS 

[0 0 8 7] RT> *^^©EL*^^/KD^ig^j£ 

P^Ufci5J-, 4-f\ 7KSK7 l-fclSJRSrKtt-t-S 
^^7^ 1 1 Sr»/iW-<5. locDHij^l4 2<@W±, 
#f* L< 144 04*1(45^ CD h^V-^^-C^^tb 
5„ 4fc, ®*f4^S7"Di/9i>.$^ % ^Oi/^A^tu 
fc«**SEL*^-l 5K:««**u5. iB*. mM^n^ 
7 A £itfcffi»4«jEffi i UT*a«* 1 9 fcfiy* $H 

5. r©h5^^ 1 lcoite^-a-fe-er^ifjifsi^jc 

ov^f4^»c:|ftMSri-5 0 ^fc h^^x^ 1 1 iziEJi 

mxmmt Lx<vmmmm*M)£-r5. mmmmi o 5 

^v^^ 1 lcoTJI, *>5v^tt±JiK:tt h5y^ 

[0 0 8 8] /«efc\ Wa^Atii, y-^K7-f 
(I C),l 4*»e>7 r o^5A«SESrH3dU:WiliL, 

■o m*i stem-? (tb<»4, EL*fi sd»&«ua 
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[0089] — affyD^7Atn y-* Kv-r 

*«*EL*T-1 5 KiRi" J: 5 
[0 0 9 0] ^^^y^aHRth^^.^* 1 ****" 

-e, #*fczk*a»feft3^:'**:'^&*l#k« : f* 

[oo9i] ^f^-t^tt, v-y aySS±tMt5 

Si-?5»*ttKftS. *) </&*£*3 

rttx* r$fr^/<y7TJ 5r»#i-6i:J: 

V\, ;©iiiv/!) 3>-±(D Tsticky sites 

^T-?^^irvd5^^^:^ft^ffi«£^*T^*-r5o 
[0 0 9 2] iH&©«fbv N **ftsB*fto*K**5 

-e#2>. i©± .5ft7W"¥V7 r A'ft h7.^^o*l 
[0 0 9 3] *fc, Stg±tc^- htft5^fl«Ki*- 

[0094] ftlh?^^ (hvfS**) bL 
X, ni&mmhv^i?** (S I T> **.SM*5fi*rS/ll 

^ffl-TS,, IE?LcD^-16Af± 1 x l o craVv s ir^H 
^Lfc^^-feVJ;*) t>{6V\, L;5»U S I T#?5f 

V^-feV^Mffttl 0 0JW±3 0 0 nmtt5ri* s ft 
*U\> 

[0 0 9 5] *fc, t«b7^^iL-CpS«M 
it^WIBftOT?, 7^v/7';V4 (•7y^^I*'T- 



b^o y- Hft«tBloW»K:i4PMMASrfl[ffli- 
srijS»»*Lv\ tih7y^7,^©gttitij:t7 

[0 0 9 6] Sfc#B#tC^7'yX-7, 0 2 Tyv"^-£ 

mm^M i o 5 <Dmmu<o^-mtm i o 2 

tlS|l*C7yJ'^**u BJtfBSl 0 5©JBiatt*s*. 
<*fetu-Cb*5. ;:©iIWfc«HIW<5fc»^ PfJiMttt 

1 0 zomwtTt y /PWiBi^fefts^y^BWi 

(g*l$tcfi±^l 0 1) fc##L-CV*3. 
10 iioi ©fllj&ffisf £ LT fi, ¥t&-fbB£ 10 2 SrfltaM- 

57^ y friikmm. x y -r 5 mmft y©***m t p 

-ttfWSfctfi^ax, S i 0 2 , Si N x ft£*cD« 

HWH-JPW^SHS. ^rOte, AI2O3, T a 2 0 3 ftif 

[00 9 7] 31 y vHfcSJ^ 101 (iB3g«® 105 <D'* 
y*^ s gfXttttl 0 5m$&K>& i 5fc7Bj*i" 
5. t> :©i r ^SI10 1iSr2g±4Mm 

#jV^*ir<D±^ (/• ^/W^y ;JMIiflt®@l 0 

(±S 9*-CtftV\ 

[00 9 8] ?- MMMRK*blll«*# 2 4 iflV^T a 
20 5 ^ffli-S i: h*fe$tfi£©J¥£f2 1 2 9 n 

miff<, L^t^^AteS 0 0/imi::R:^i;:t>§3 
*> fei* P M h y * ttWWtffi- 5 V 

g(40. 4 0 cm 2 /VsEI±, h?^^* 5 ^ 

30 5, 

[009 9] 105 ±\C ELU ( 1 5 R 

(#) % 1 5G m) . 1 5B (*) ) i>mf&&ft>Z>o 
«■ E L flt 1 ■ 5 tt *>"f *>ft 8WW *r *> -C»/* * *t 5 *», » 
i2§B?raiafe»ixSo a*afe^fcffiff(4»St A/ £3636 Uft 
V\ *fc, ELll 5_hfc#y-Hfcft5T/i'S*l 0 

(0**^ftfl5*S^tt»» EBV-6DAI) ^r^JS 
Ufc^«SrfflV^5 0 ±*:5#i!UK«f±»*i«* 1 5 0 0 
y y YtV/m i n©^— tffrf-tf:/? OkWM^W^ 
40 ttja, T C 1 5 0 0) Tfe 9 . 5iJitlt£gf4B 1X10 
e _6 T o r r UTX*h 5 s ^T<D^#tt 2 ~ 3 x l 0 e 
-6Tor rweittf5. ^-CC^*f4^ >-^^ 

&&VMs PAK10-7 0A) Sr«BKU-CtT5fc J: 

I o i o>a]f-^© «t 5 k Xsxn&mmttm^it.T u-r 

S«±tc, 7j-7}f^2 0-5 0 nm4r^i-5o A 
so n m/ s e c ©H*^T*KJ¥^ 5 n m ^fiSci" 5 '. 
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[oioi] lEimmmt lt> n, n* -t-* (4* 

-^7x=;l-7i/-4-fc'7i=P/V) -N, N ' - 
y7x=;v^y^y («±^Wb^t*5C^ttM) b, 
4-N. N-i>7i=;V75;-a-7i=/V^f;^ 
^-tv-eno. 3nm/s*5<tO!0. Olnm/s 
©H*if gT*#||jlf LTJKJ?^ 8 0 n mfctejfc Lfc 0 IS 

T/V5=!7A (IHe^^it^tttS!) £0. 3nm/s 

[0102] ftfc, m^&A®$ii LT> AlLi^ 
<W«U*fc3M*5$#tt*L Al/Li SiJfc 9 9/1) 
*»fc{g:ia-CL i ©^£, $j0. 1 nm/s e c ©3g>i)£ 
«-eUHPCttl nmtMU S^T, ^©A I LiM 
Sr#feK:*ai-5 0 L i &m&< Lfc^ffi^fe, A 1 © 
Ml. 5 n m/ s <Dm%&&X*f&mm 1 0 0 n m 

[oio3] zvksizvxfti&vizjmmmELm* 

#H«,T-e. 3-=v/7o 5 9^f7^.Mcoit±7^ 8 

5 A-^fl) (T**/<«j3*&*fc*L 

ffio p n^ /<— ;/ ^ /> 953 — 7 000) Xf& 9 

[0 10 4] /«Cjb\ 8 5i7Klfi7 It© 

SSIWtettiaWai 0-7SrE«-T5. ^14, ^ELJ^ 

l 5 fittUEKBi^fcfe-efeS. i o 7 fe: J: o 

A^Sr«8i-«*^Sr!ftiRb#MlELfflll 5 (D&ltiVi 

[0 10 5] V-/v#Jl 5 *» jqjfMi-;5 

fltaircoraRS (M^yf) lilOOwmH 
± 5 O 0 ^ mHTI^^t 5 r L < v a 

COS $(4 3 0^mHl3 0 0 u mUT bi-% Z. b i>WH 

' SU3 LTV ^ 77 it, ^T«§gdS C D © t* 3/ ? T V 7° U 1/ 

[0 10 6] — 7j\ Mik7?8 5fcim4fcJ4ag5§r^ 

Dfl*fcttaSPC0^fc*y^fiS«7 ltc^u 
fcfl»©»j*h?y?-£|Bi)-fc:-t-3 0 Cl©J: 5fc*K7 1 
t 2& 8 5 C0GA4 fcfiiaajco^ f y<?*m— - 

*^/^VCO$!5t^fC^ll:7'<? 8 5 tZI/-fS«7 1 i 
©&g-f *x^3§± L* t \ fiitt i Dfl»M k |± -y- A*fl £ 
lES-TSo ->-si>Mli$i±7* 8 5t7KM7 1i 
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[0 10 7] is-sl-Mb LTJ4UV (^fl-igjl) 

4 7K±1. 5 4«TcotcoSrffl^5- 
y D a v& i?©«»5feS:M»it-e 6 5 %«± 9 5 %£*T 
io ^S»4¥*SKS 2 0 M m«± 1 OO^m^Tiri-S^ 

[0108] ftiMI 107 ©M*(iv—^©ft$ i o m 
mfe/£t)0. 0 4g«10. 2g«TS:t5iiWJ 
LV\, #iCv— /V©ft$ 1 OmmWct) 0.0 6 g£X± 

o . i 5 g ^ t u * 0 K:«ISI©*^-f- 

< * izk^BSih»*«s/i>* < -razmmE ljs i 

'ttftffl 1 0 7 f±->- hftt^LTiS*, 7^8 5tE 

1 iv^ ^©^ % IH*3Hi0 7H:uv 

[0 10 9] 1211 0»4^f7^©7^ 8 5=lrfflV^T^tihi- 

t\ 5 wtmitm 1 1 1 srfflv^fc^tJtt?fcoTt, 

K 9-^^ *-/K^) &m%Lfck<D&m\,^5~bAS 

*^c, DLC«*4fSrWil 0 6 ©*ffi^K^#-t"5 
fllJftt <tv^ 5 4T-fiV\ 
[Olio] ^©^-(i x *V-Kt7/- K© 

f±-t^e>©S*f*Sr»^ (#^l»©n • d^f+^) }CL 
40 Ttf^i-^o d(4#l^©JKi», «ic©^^as$^T 

V\ ^©^#Sraj£$-fr5ritcJ;t), EL*^l5i> 

[Olli] «±© J: o\z7*8 5 8rJBi*i\ ^ih^ l 
i i -e^ih-rs^^^iht^. stg7 

7tSrff<?aii- TTffitipmL (01 0£#J£ X •? ffl L 
so TJIfiJfiEIl 0©fcPP2flAj-C*>5) J ©#-a-©»ig^JJ: 
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f4, ELBt*»*«, ELM±»c*y-.Ki:45T^$ 

milliltiaufcJ:5K, DLC (^+*VK 7 

[0 112] ELU 5«d»fe3t4rJS9U-t- r±lfct>ffi 
L (Bll«:#JS» *Bi*)fflU*lRll4Bll 1 ©^EPTjft 
-CfcS) J ©*&-©*R*tlt»±» ELJ8S1 5&J&&&, 
ELHl5lt*y-K (T/-K) tii2iAg-Mg 

©aw-eHWti-s. -*©±fc» i Tott*f©awwwfc 

■C©«IBJiSr»iatt-S. -©WMLkfcWihiU 1 1* 

[0 113] WttlELSl 5 Lfc*© 1 !^^ 
RJt«l 0 6-CR4t*^ 7WS«7 1t2j|UtlB 

»©fc«)^ v 7Wi«7 1 KX/4WL\ 0 8*JJ:tJHB 
3fcK (fi*7-f^) 1 0 9«rffiBLTi^3 e 
[0 114] &*3, B!f**»RJ*««©»frttEL*l 5 

WIO 8*>J;t?iS)ttSl 0 9 tt*m*tW!lfilti"<5 w 
£tti^5*"Cfc*v\i RitSlHJlltl, ®^«@1 
0 5&, 7;>5=!>^« ^nA s SSfc2?TM8j£L-C#e> 
Sfc, Bi®6l0 5©flt> (t>L<fi 
POdigB) £13:175:: tt'flELil 5 £©#ffi#J£< 

5. fc*s, *y-Kl08 (7/-K10 5) ^ftSK 

[0115] *fc, 74 x-?u-<(ftmc2m<omm*B 

[0 1 1 6] mm 7 1 («3t7vf/VA) 1 0 9. 

kick* i ^fe^vMiig^wte^^ -fvwA i 0.8!. Marts- 
(t4aia<s*a,:,tt:<ini«» ffiftss?^^) #bb*- 
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So. 

[0 117] *©tt, {4*S7 ^f/VAt Lt\ /Ky ai^T- 

»JK<»©#IW»iB«aE>5 v^tt*»«IB7 ^ £*JB 

io 1 o©^^©{atB^tt— tt*|6]»C 5 0 n m«J: 3 5 0 
nm£lTtt5ri^tl<, $ b\Cfc8 0 nm£AJh 

A) £ffl^Tt><fc^::£tev- i 7*'e , b&i'\> 

[0 1 18] 0 8ttft»*>5.V*ttttR-e 

V\ .»Kt«ELl 5tt* (R) ©ttfltjPSV*. ^©fc 

*#,ufc-CS;ffi7^/vA i o 8 1?— ^©jfeft^fiH^* 

[0 119] £t±©J:5K<tft7-f/i'Ai 0 8©— SPt 

fcU, KAtE)5it©fc«)}cKl*Kih^Sr^bfcO UTt> 
Bf|fe^Jc^-C>iv>SiFftU<»4^:PS© 

so =.yh77> M«a±«*«r»IPS*fc.!)i-5ii*s»*U 

J:t)^*l^r^fc5v^^4-7hy 7 ^7^v^7cwy 

[0 12 0] 3feldt>IExEUfci6^ -&ta7^/WA©^tg(4 
7>7 — fc«ffc^rTt>J;i/\ tcbz-t£. 7J7 — 

7^^<?— ©ff^NF^JE5gL, tL<lttl^J:9- 

40 £36±$-fr5;: i:^x-#5o ^©1> ¥W10 2?: 

iiffi lt t> i ^ ^ t fiv ^ 5 * -e v 

[.0 1 2 1 \^%mSfo%7AH>J^ 10 9 Sr*J«-t-5 

p-7 7>f;VA) ^Sjf"C*> i 5. TAC7-f/VA(±, ffiv 
^fc)t#fRptt;j *B¥?t#*5 4 •tHBiaH**r*ri" 5 ^ b 
so. -efc5. TAC7^^AoMit»-ov^Ttt, ^JSMMJa 
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[0 12 2] iWttRl 0 9f±3 !7Si&^£7tf ]) ¥=.-,v 
7/^-^ (PVA) »J»fc*i«L.fc«fJffi7<f/UA©fc 

<D&wm£*iZo — jy-o«3fc^t»#a©fli3t* 1 0 9u 

SrR«l1-3 ^ t »c J; 9 uytftMZft b <DX. Xsommm 
m#it&tom\i\ t^V; Al*3fc© 5 'fe*JEo«%M* 

l«ai»*5*Kil©«5trt^ (reflective p 
olarizer:!)7^r^' iKyT'ff-) £ 
KWi- 5 ^ i K J; f) <l7fc#P?i 5 Kltffiltt^- fc/B l ^X 

[0123] d©«fc 5 toMffl&^KMnft+SUt 

Vy?Wi&mk (.1/4) itlOSSrffi^tfet 

(PBS) ^SrfflVN^r t fcpiigx-fc 

So 

[0 12 4] Ell O-C-fiEI^LTl^&V^ iH^tffil 0 
9®$il:ilAI Ra~- HSrJSbTV^-So AIRa-h 

tl-5. ^©to, 1 . 3 5 ~ 1 . 4 5 nteM&T&Offim* 

if&m^sHz. wzm$rm& i . 3 7 «± 1 . 42a 

[0 12 5] A I R=J — M± 3 iff ©$t,fi)c;fc 5 V Mi- 

2jf#|j?Sc0S£>3 t , 3S©^a-(i^vMpr^3t©&€ 

©KltS:6&it-t-57!:«>£fl3^fett, r^SrV^ — hiuf 
T/l,f ^- h t v a- h lii^^/vcfflli^ c 

[0 12 6] -*vl^a — FOi^liKft7;V5 = !>A 
(AI2O3) Sr**ttBW*nd = l/4, $?/Ua = *- 
A (Z r O2) &ndl=;i/2, 7yftT^i'Ji, 
(MgF 2 ) S:ndl = l/4SiLT^t5. a 
fif, i t LT5 2 0 nmt L< l±t©ifi§(Dlt Ltf 
J&tt7&££tL3 0 Va-hCil^tt-gjti/ilay (s 
i O) SrJt^Kffn d 1 =1/4 k7 vlt^ 
A (MgF 2 ) Srnd 1=1/4, <> L < HflMb-f y h 
y !7A (Y 2 0 3 ) i7yftv^'/*A (MgF 2 ) * 
n d 1 =1/4«I LT^-fS, S i Ofi#fe<R!lfc: 
»iR1lf«iSjb6fc»«fe3fcSr«»li-5|frg.f4Y203Sr« 
nfc#*«J:v\ #»K©^3i:tt^P 3 t>Y203©^5 
*3tUTl>5*:»»*LV\ s i 0 2 ^JKSrttffl 

LttJ;i\ l»t,-5A/. ^^©^flg^^ffl^NXA I 
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[0127] ^/-^/Wcifrm&as^-^ti, 

I&fToT'b.fcf. BStmill 0 5lwfih7>'v : 

•^^W^nS £ LfcdSrtUcRgJg;*;^ t©T'f±& 

K^st (TFD) , ^y**, -y--ry** v 
os^y^ PLZT*^m.tV^ilif 

5*T*t/<ev\ 0*9, ^-ry^^-i i, mmmi-i 

1 t^-f--5t>©fi^H^©^-f^T-t>^-r-5^ 

W*bV y? xSKommffif&X- h 
[0128] ^fc, h7y^liLDD (d- K- 

E LJIoM, /^/w«5t/i UtiVmr? b!) y? 
*WMm/<*Mz hj&mx% 5;i (±= 5 * -r?t>frv\, 
^eWB^-CttELJU^-iU-C^WEL*-?- (OE 

l, pel, pled, oi^RD^^n^m^m^x 

i53££tt5) 1 5Sr^©fc»fTlttigi-5*5rK{c:pS^-r 
3t>©-m*e<, ««EL*^-k:t,5ifflsnaritt* 

[0 12 9] i-f, tiELS^;Hcffl^^§7 
30 ?7^7 , vh^.^^S|l, 1. #^©@j^Sr31^ 
U #*fc**tt*£#;t fetus 2, 171/-A 

v>5 2o©^5rSgs^-B:^^ti-fi/ c et>^iN <> 
[0 13 0] r©2o©^#Sr^J£$-g-5fe^ x |gj 6 2 
!-El*-r5^*©#aEL©pi^«^t?li, Il©h7 
1 1 bttiii^^^i-^fcfe©^^ y^^^fm 
b?>"S?.*\ l20h7y^^ll a |iEL«f 

(e Li) 1 5\zmM*ms-t ztctbcommm h^yv* 

« [oi3i] iiTtt*i:i^feji57m^hy 
S'^^^tltl^-rst, Myfy/lh7^7^ 

1 1 btt«*ffiKt>i5«T*>*^. wmmb^^i;*?- 

1 1 afiELHt^-1 5Sr,^$-fr5fc«)I^S-T?fe5o 

mzvm-rzzktfx%zi>K el^is©^ 

[0 13 2] Lfc^oT, E L^^^/U-Cfim^Sr^ 
LSlTSfcWch?^;? 1 l a Sr*V*-ft|fc»t/j:tt 

5 o tutf/«cb/iVN 0 7-^tiiiB*nty 
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IC&Si. *4yf"ViM Y7>*S*# 1 1 bfcilLT 
dr^V* 1 9(C®^^g^$tv5 0 CKO^-Y^v'* 1 
9 ^ggthffl h =7 yv>7 * 1 1 a©<7*— M-^JBESrflP;!^ 
yf-Wm h7y^^ 1 1 b^^-7»c 
^Tt> mm&l&Wk (Vdd) ^b«M* s «ttto^ 
tt, 1 71-— 6 Sr^vet*. 

[0 13 3] r©1fj££rfflV>T|5gH3r*^$-fr3#-^ 
Igftlffl b7^7^ 11a hW&.b LTPgflKiS 

7 1 1 a<D^-V^©fibo#dS^cOi^g^ 

[0 13 4] h y ^i?** <D*^n,Mi*Wffe£kX~ : l&l&& 

>-v?* -5r<Ob#V^(Dtf feo#*s±0. 2V~ 
0. 5V©Ifflt'tf?)Ot^fc5 0 ^(Dfc*, ^I&ffl I- 
7V-^^ l l a5rmns^-v^;g{tdsrix^^bTfi 

>"^**i l w^MkJcto-cb^tttt^i-?.. &*s> 

±x&m&4 5o& mm a-t^ias^y ->y ava 

«^^v^-C*fiS;LT , bJ:< , BtB (CGS) 

$-&fc^^5rffi V ~>TT F T & i?&l&f& Lfc t> ©5: t> 

•c fc &v ^. **5, ^aw-ernea* y v- y =■ ^a»-c 

Jgj&Lft:TFT.*:£J: VXWtW-tZ, t^U.TFT© 

[013 5] Lfc^oT. T^0^tf>K|Sgp£:«^£i£ 
5*-&-C-fi, J£-ftSl/T*£#£*:«>»C, -r^xcDi&ti 

[0 13 6] U&»Uft#bv 7"n^7 

.7 ^v 5 * * # y — * 7* a V t ft K> SSSit— ^>-d s ^< 
1-5. 

[oi3 7] ^sctin^^yf^^H^y 
<0 , w wib^ffl* 5 ELi?i5 ro$H£&gbfc: J; 



.2* 

[0 13 8] *&W<DE-Lm*ffimte. ±B«Bt#b 

1 l*s, y-^^ny^iftib-f, a*o*©h?>' 

[0 13 9] *|gW©EL^^gO®^fllittt, A# 

y e> ft 5 ^ mtm tt^» r 
mm±\zmmwmi o ssr^-rs. rrojt5>{ciy-^ 

(HA) «3fti»*S. 

[0 14 0] y-hiS^m (flCMH) 17aSrT 

HafeJ:tJ!h7y^^ (h7^ 
^foSV^fl^-r yf-ls?*:?) 1 1 cSrilLT, ftifEE 
L^l Stc^l-^tmtfKffiSry— * K9-f^BKl 4 

^raSrffi^-TS i 5 h 5 v^** lib dsy- 

ftl 7 aT^r^ (ONmflESrPPJD) tft?>ri:»cj; 

^ft) 1 9 lc s «trlE«»K{fiSriSt-r J; o K h 9 ^v 5 ^ * 1 
([213 (a) Sr#MCDit) „ 

[0 14 11**5, F7^^11a©y-7 (S) 
-y-h (G) raS* (3^t) 19140. 2pF 

3 yfyfl 9 5r^-r5*^t^$H5o 

**1 1 c^y-if fcJ:5»«fiT*BSJhi-5«jS, * 
^^>V*ffi&1r%ftot>W1t^\ **5, =>>-x>- 

-y- 19©7V:t$tt, 0. 2pF«±2pF 

19©7Ct5l4, 0. 4pFSJl±l. 2pFJWT£1-3 

[0 14.2] **$;, 3 v^-y- 1 9 ttpg»i-5is*rao 

•Wfc, 7/v*7-f«ELl 5Srf^riEi-*«*v ; ^E 
1: 5Sry ^;v-7X ^ I: J: ^ If rMt 5 fc 
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&gfft#$g£-f5t#fe©:£#lELJIl 5 (15R> 
£0K&H-SS#M©&3;3%fittttf± 10m m£t_hgfit& 

[0143] ^ * fii&teffcT^tf U S 

&7 lcoKs^ba^-e^^/^^^^a^-e^lff- 

[0 14 4] y-hW-JHRl 7a£#T*7M:/ 

(OFF«ffiSrWJp) . ^-hfS^l 7 bSrT^x^ 

1 1 atytELi^ 1 5^®g!$Hfc h7^^ 1 

1 d fc fetffctMre LSt^f- 1 5 Sr-&tffeKfc«J •? 

T, IEtiL-fem^<S:MfeEL*-Tl 5lc«ft-fJ: 5 kHbf£ 

i-5 (03 (b) «r#jB©£fc) . 

[0 14 5] icD0&»il W*rtt;i4ocD h^Vv 5 *;? 20 
1 1 b©y-7i:gg$ti,Ti^ 0 h 

7 * 1 1 btSXTfb^^i/Xfl 1 c©^*-Hi 

v— 7 a f'^^n-c^So h7y-^^i 

1 b©KW>-[i h7^^ 1 1 coy-7/i?)W: 
h7^x^ 1 1 dcoy— ^fcSsttSii, ^7^^ 
1 1 cfflKWwiy-^i 8JwSa*$ftTv^ 
5, lid o^- h hfs-g-^ i7b 

1 507/- Ywrn^mzfrx^z. 30 

[0 14 6] /«C*5 V 01-Cfi-t-^T<t»h9Vv 5 ^.^fiP 
^ -\r ^ Ltii>5. P f- * i/^Mi&'P N \ 

[0 14 7] &*5, ElUr*JVN-C h7V^^ 11c, 
1 1 b (4 |r|— OHt4T« L , N f - ^ /VT*M 40 

u ^y-^^iia, 1 1 d(ip^^^/v-eit^ 

i" 5 w t Id i o T g ft i -T 5 ^3fe^« fc# -5 E L 1 
SKStLTtt, h7y^^l 1 aSrP^^^/Hci- 
53MWS*#V\ *»fcttlI[**:«/*-*-<&TFTl 1 £ 

fcP? L +>^/i'T-^/*^5;rtriS#£U\ -co±5J- 
7W&Pff^moTFTfMt5:il;± so 
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[0 14 8] EAT. £&fc#«9i©a#*#atei-3fc. 

1 1 bftblWd h7 y s*?x# 1 1 c^ONtSi irfcj; 

<o. ^ffimftk lt®3 (a) t&s. -r-e, ft-g-n 
J;!?^(Dm»Ki w>5s*#ii^H-5o dtuJcit) h7y 

t) „ r©K7 Vi^* ^ 1 lath? ? 1 1 c Sril 

CTUSI wi5i^5 t h7V-^^l 1 a© 

h-y-*©mjEte I 1 ^SKtu5 J: 5 fc«EV 1 1 

[0149] 12©^^ $V^fi h7V^^ 1 1 a £ 

F^v^^iicffli;, h^v^i? 1 1 d^ng< 

^'f^y^fet), #©s?Hffi|H]?gf40 3 (b) t 

ft So h7y-^^ 1 1 aOy-7-^r- hW©«Ef± 
^$ttfc^4i:/j:5. ^<£>i§£\ h7y^^lla 

[0 15 0] -<D± o\zmY?Zt%b, 05tc0jfc-f-.5 
4 5{-&5„ oJt), HI 5 (a) © 5 1 a fi*^:p)Eg 5 

m) Siafi, 0 5 (b) t0*t5i5l:*.W 

(#«^Ei* (tf) ) i-t-5 0 tto, mm (ff) 

®^ (ff) 5 3ti-3 (^H^5 3©ELffl 5 (Cf4 
EL^l 5WUTV^5) o 
[0151] 01 WM3lt#/&ro*§-a\ 03 ( a ) Id^f 
J:5fd, SsS7"n^7A^ 7 , D/7AlIIw^y 

—M%%Wk 1 8 l-sfch^o ^oUSft I F7y-^^ 
llaSrgftn, I w**i-«flt4Sfil«f$ix5J:5fc, 3 
yryf 1 9 \zW£.WJz (T-n^A) Z.<Dt 
h7y^;S'iidiit-7"y)Rl (^-7^) t? 

[oi5 2] ELgfi 5 izmm&ffi-tMffltem 

3 (b) ©i5fc, h7y^^ lie, 11 

l, h^y^^ 1 1 d*im. y- h{= 

*»i 7aic^-7mjEE (vgh) ^Ap^ti., h?y-y 

^Hb, 11 c*5^7-T5 0 hflUHfti 
7 bic^-vmffi (Vgi) jjsppip^tv, F7y^iS'i 
1 d^^-i/i-^o 

[0 153] Z.<D*>(* 1,?=}-^— K^r04lc0^-f- 

tf, (1) *if) ttiBfJ||fTO#*ar*LTV^S. o4 

!9 , f- Ym%U 17a ( 1 ) t fi, iSf^fT ( 1 ) 

— hff^l 7 a £^LTl^3. 4fc, 04CD±©«~ 
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|ftW**Sfci"5fc»t?*>^"C» EB5£ (1H©S§- 1 

[0 15 4] H4TTi3*»5J:5»^ 4HWiSftfc.ia#M¥ 
GHRJRmfi; iHiL"0*5) lc*5V^-c, y- MS* 

#£i 7bfctt*7*ffi#fWiP£ivc^3. 

&1 7 aK:*7«E*SBJJP*^ y- Ht*»l 7 b K 

[0 15 514*5, h7^^ 1 1 a©y- hi h7 
y-^^ l l.c^y- H±ID— ©y- Ht*(*l laf 

hyy-^^ l 1 c ©y-hfcfc***y-h«*»l 

y— h«*»i±3*fcft« (Hi©*MStt2#-e*> 

5). F7^^ 1 1 b©y— hOON/OFF^ 
5 V^t h7^? 1 1 c©y— h (DON/ OFF^ 

1 a<Dtfbo#tCj;^EL*T-l 5©t!tt^?S'*t 

[0 15 6] y-b«*»l 7aiy-b«*»l 7b 
£ Sr#fflK U F7 VS?** llctlld jjs^fcofc 

[0157] ^©i 5 KH«j«i-*tti*»Mo»^^^ ^ 

KK:^tt*s*>a t jEflk^matit* i* 7 -*v*9 1 1 a © 

( S ) h (G) m$* (3^f>t) i-ia 

tt£*Utv\ h7^^11ciF7^^11d 

[0 15 8] fcfc*U roaHJ-^EV^IUKCfcEAkia 

4*5. «±sfi'«fcia*ajHft4o©h9v^* 

h7^^ 1 1 e SrHm^-TJ: 5lc s Jixtr— KSS 

^©J:5!ch7y^^ l:l-e*fllAfc 
MitS^iiat), h^^^lleSr^UtT? 

[0 15 9] @1©»^*5^T, jg.lOb?^ 
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1 1 a©«af0^lw*5»t^«SKflt I d s^T*©*#*r 
ffiS^iirS^t^^bf-^U^. 4*5, T^*5^T 
l©*fi, »SEi-5Sf*M*=*SV^T0. 0 6JWT0. 0 

[0 1 6 0] 

Ids=kX (Vgs-Vth) 2 (1+VdsXl) 
#36f!t?tt, b^v 5 ** 11a QftrfftfiBfrfiftM 

[0 16 1] »S6^*BfJR»c*s»t5-t*bW©h9^ 
**1 1 afciV t42.B3l£©^7 

(Di/7 h&A Li-TJvtf, iftAVXl^h7y^^l 
1 a cDWfita^Krt-S EL^15©t« 

(%) J^T^W^Sfcfcicfl, PH1tt«0^7 h©ff^fi% 
PJttWSMiHIWey (V) SrfF^i-S t LT, ;U±0. 
0 1 x x /y EiTt?4«tiT/tf4b4v^ ii&^PJS. 
20 [0 16 2] r<pff^ttT^"yy— >3^©W*t-<fc 
DS&ffc-*-*. iWaE* s l 0 0c d/m2^P>l 0 0 0 c d 

M. (Sifi*) 2%«rtt?fe5:i MSfiip 

5. WSdS 1 0 0 c d/m^^iftvv^teP&l-SPi 
*0@S^-(b*tt2%eA±i:45o *^WCEL**i 
ft-i?tS*fflf ^7*W t LtfflV^i^ *«>K 
1 0 0 c d/m 2 fi«-t?fc5c »RfcBI 1 ©W 

30 ioh7y^^ 1 1 a ^*3V^T«±K«©^S!)©*^:{iS 

ib§r2%£i.rt^ffl)^3fc«>PttA.fiO. 0 6«TT*4»t 
*ttf4£>4i\ L-d»U 0. 0 l«TK:-t-3&gf±4 
v\ AK*s^bS:©ift-t-3-t* s t?t4v^feTfcS. 
4 fc, n co Rift 7 y * £ fcfctlih?^ 

3. 

[0163] Sfc, f 1©F7 11a £OtSfD^ 

40 5^w»iiu\ 4*5, xco^»^p«-r5®*ri3t- 

*5VT 5%6AT 1 %a±^i"5o 
[0 16 4] 

Ids=kx (Vg s-V t h) 2 (1 +Vd s XX) 
PSEi-5®SfBaP*5V>T, ^tt ^.S9fit£0^»* s #*E L4 

8Kffi*s^»i-5. ^Wjfci 2%^rtPWi^SfcJO^tt, 
Xco^t5S:± &%P«l^.4lt^»i4e>4i/S L-^L, 1 
%£tT»--r5^5H*4W AM^aWbSrB^i" 3 - fc* 
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[0 16 5] *fc v mm, Ti"fW\ttsJ:XMMiK:X.to 
ti^KDV^lsi?** 1 1 aCfty^#i o urn 
£LL2 0O MmOTttS^tWSU^ £blc#4 
L<f± x I10h7y^^l 1 a©^-y>-^./V^^l 

hZmR&m^Z ZkK «fc oT *ffas«|d a 
[o l 6 6 J W3li*r#MM-5 i i 

© K5>-V?^^(C-}o»t^^-^>-^/KO*-[6]^ U— if— © 

[0 16 71 *4#ff<D^K©Bftjtt, h7V^^#tt 

■tZW/te, 4o© h7>^**©#tt/J5^:fc>frttn 
tf> ®«I*lHlK3tScSr*«)5ii:«SHJ»-e*>5. i^— if 

©SgfilUCTifc-S. i . fitt*lRlTf±SS!i 

[0 16 8] 4fc, *«5g*l 9©*§!*{ii;£C s , 12 

© f^^x;? 1 1 bvi-ynmm* i o f f t L-tcm 

[0 169]3 < Cs/Iof f < 24 
£fcfc#*L-<tt, iias#*Ll\ 

[0 17016 < Cs/Iof f < 18 
Y7> : /X? 1 1 bW^-7S«Sr5 p AJWTiri--5r £ 

-^©pjffi) t-Bf ^ o*tfc^f £ 1 7 -i —;v KMflM*-C* 

£K<fcoTp&BSiP£©mM{tt©^iti£2 

[0 17 1] Y V yi>**mi&-lrZ> 

F7V-^^ 1 1 b&y*=.T^y— 

I w=/t 1 • C o x 1 • (Wl/L 1) 
(1) so 



(18) 
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OFFJt©Kl^ttd^*$tt5 0 h7V^^ lib 
hm&k -fZ^k K J; 9 ON/O F F*fc©H^W4«r* 
[0 17 2] 4fc, T9°rj-7-? Y ]) y ? x&m&t-fZ 
tbT*?!?, =§• F^-^**© (^v*/MSW) x 
V\, (^-Y >^H@W) X (5^>-^*L) t h7V 

^oTCH^@iHx-t-5fc*Jcji, XZZfclfu— if— © 
(-MtlllOtxm) &?-Y>-*/Upi\c 

^/VtgW) X (?-rf.*A*L) £5 4/* m 2£i.T£ 

z» <> ft&^Z^tcMmh^^i/xf&'&zzkfrX'Z 
5o &:fe\ &4 t> fc t> h v & if X^J/Jn £ < & 3 

h7V^^O v^/Hbw) x (^-v^^ft 
L) lig^mZeLhtftSJcJttS. fc:fe\ 

*b<fi s ft h^^-irxfco (fty^/Hiw) x 

ir^/WftL) fil 6/ 1 m2K±4 5Mm2«Ti«:5J: 

[0173] Sfc, PS-rs¥teB)*T-(D^ 1 CD h 9 V 
^ 1 1 a (0&Wi8mW)ft 2 0 %KTtfe5 J; o K-T 
so 5 i £ #504 LV \ »»*asiFa-r<5 r k \C X <0 ^ 4 y 

[oi74] K±ottMf4, wxm&&m i <omatt l 

» [ 0 17 5 1 EL 1^15 (CgfEi-^«E^S-r-5B# % h 

9*i?*4i 1 1 a im-tm&mnz i w> ^©igm 

l l a^i"5^-b-y-^ramJESrVg s 
k-fZ 0 «tii^.B#(i h7>^^ i i dl;ioth7 

5^**1 1 a©^'- h • KW^S»$ilTV^ 

©-C, h7^*l i a f±ttagi*-ciOT1-S. io 

Iwlt «T©^T?-^^^>ix5 0 
[0 1 7 6 ] 

/2 (Vg s-V t h 1) 2 
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Cox=£0" £r/dt'4x.^5„ Vthfihv^^ 

hZ>» ELf?l 5fc«Ht**flf& I d d t~t^t. I* 
I d r v = /t 2 • C o x 2 
(2) 

5. 

[0 17 7] 

I Vd s I > I V g s -V t h I - (3) 
rr-Cs F7V'WHath7y^^llbli, S« 

I drv/I w= (W2/L2) / (Wl/Ll) 



*ddfi, ELff 1 5 fclttyilk:«tt**t* h7'/^^ 

oy-l-y-^ffltffis (i) s;©v g 



(W2/L2) /2 (Vgs-Vth2) 2 



m 2%.XfC o x 1 =C o x 2T-fctK $SlcX^:&^k£ 
ftvKtK Vthl=Vth2t%t^5. "TSi:, 
;:©£:# (1) sS&tf (2) 3tf>-t,®%\c&LT<om>m 

[0 17 8] 



(4) 



rs-eflan-'***^ (i) 5£&tf (2) *fc*s^ 

T, /i. Cox, V t hcofigflsfi. B^ftx $Sp B pft, 

(4) s&irixfe©^^ — *&-£*ftV©-?, i d r 
v / 1 vr<omz - © tf bo # Lftl^ t v ^5 r. 

[0 1 7 9] {KKWl =W2, L 1 =L 2 tlStf-rtu 
fi, Idrv/Iw=l, t4fo*..l.wtldrvii5p| 
-©ftiftSo i-ft*>*> h7^**©*H£fifco#fc: 

i b-r . ELi^is \zffitvzmmmm i dd »±, i$t 

[0 18 0] leftfflK^^v 5 ^-^ 11a© 

V t h 1 irlEtbffl h7V-^^ llbOTth 2 liS* 

men— m K7 >-i?x?&m^<D&&n.mz 

F7>"^^llaMh7V-^^llb 

WfSfoX-b'*? fco#ftif©S5Hl::J:9, V 

thliHVth 2/&M&< ^otLS 5 r. i*5fc5 0 
;©Nfl:ii, fEtbffl 1-7^? 1 1 blz^^Uy'y 
3 A< K y — ^ SJE* 5 fflt^5^s E L*^ 1 5 ft 

[0181] *3BWCtt»i::, Wfflh?^* 1 1 

b©na®ffiv t h 2#m*i*j-e*tt£;'t-<5«iMi 

7^11 aOHmflEV t h 1 £!5{£< &t>ftVNlfH::i3:j£ 
Lt^5, $l&fi» F7^^11b©y-h«L2 
£ l>7 1 l-a©y- HftLlJ; "9 t>ft< tt, 

£ ii b (DWISi b 7 V * * V>7* * * 7 ^ — * tf 5 ^W; 
ttt, V t h 2^V th Unft< ftbft^t&B-i" 
5„ rftfc i t) , y S.w t *5 pi, 

ffix-foSo gui©*^*®*©^:^;** 1 1 * t b. 

7^7^ 1 1 d<Oil^lwt>igfflSH5:.. 



[0182] El 3 8 5 »-> {f ^-mSfD^SfcfrSfS 

tftffl h7V^7^ 1 1 a, ELi^l 5^/5>£>&5$g7fc 

i bote, y— Mfi^i&l 7 a KDfflmz&oxwmm 

Ki7-«da t a £«r^fcb<l*M»-t-a*&/B 
h 7^**1 1 c, -T-'-hia^l 7 a 2<Dfflffl\Z£ 
h7V-^^ 11a ©y— h • K 
MySrfil5to^5'ffflb7y^7,^l Id, h7 
>-^7.^ 1 1 a h-y— ^WSflESr^ii^T 

^t^lt-rSfcfcwSSC 1 SJoit^Tt^T-i: Ut© 
ELf^l 5^t*^b«^$H-5o 
[0183] 038T47 y-^7 ^llc, lldfiN 

f-^y^Mos (NMosj.^wftof^y^^ 

liPf-vy^MOS (PMOS) X?#|^L,TV^36S, 
V\ §*Cfi x -t©— ^©^Sr bv^'Sx? 1 la© 

y- huiSEttSix, to^©ss^f±vd d (mas^;® t~ 

^ign^^Tl/^dS. Vd dicipgfe-fteSc©— ^mii'Ct) 
EL^l 5 ©7>y- K (tttt) ttS5ft«ttH:SE 

[0 18 4] ELif 1 5©^mffittJa*<-J:oTt 

fcdSotr, Vd d«£E*^»«*»::±o-C CESS^fiE 
L^l 5©MSfcJ:->T) S8Si-5-fc* s »*LV\ 

a*-fev^T?^-«a*Srt(ifflu vdd«ffi^±gpfo^> 

v^iVkmflE^Se©7^-K^^s/^4r* i ttTVd dm 
JlfeS V^ft V k mjESr^t:$*5o V d d fcffifc 
ft l-O'CoKft-Cv 2 %«Ji 8 %WT^ti-5 i 5 

,LV\ tf-C t> 3 6 %SAT i: 5 - t 

[ 0 1 8.5 ] BS I ft t*©V d d ®ffifi> 7 y^^ 

.^i i b©^-7mffi ( h-y-.yv^^^p^-*'^' 1 '^ 



*# ffl 2003-323 129 (P2003-3231 29A) 



37 

«fc *) f>&< i-5rias#*LvVJM£i$fctt, Vgh 
(y-h©t7m) li'M<i:tVdd-0. 5 
(v) «fc •? t>S<i"5-<^T?fe5c ^ftJ;9t><&v^ h 

-> 3 -y h&7&E±~o£ Vdd + 4 

(V) <fc 9 t><£< "t"^^"Cfc-5„ *>^!3(Cti^^ti¥iC 

[0 18 6] LfciSct, hCO^-^mJE (ilT'li 

HltliVdd) tt, in-O. 5 (V) £Ui+4 
(V) fiTFil-^fc-e**. £fcfc#*L<tt, am 
JE (BltttVd'd) it, £<9hO (V) {JU:+2 

(v) KTti-^t-eifes. o^o, ^-hfi^^gp 

t--t"5o N'7Vv 5 ^.^^N^-v>'^/KD^a-fi, Vgl 
tfS^Sffit&S. LfciSoT, Vg UiGNDaffilC 
(V) «Jto. 5 (V) '6tT©*SHi*«J: 
Sfefc#£L<f±-2 (v) U±.o (v) « 

[0 18 7] W±©*ijfi, Ell(D^ra^9A©il( 

5 \, 4ti, 1£E/d ^7 A©V t ^-7t y h 

[0 1 8 8] mWam h?>"Jx# 1 1 bf±, 

ELl^l 5 liifftl-,, y-^^ h7>"^^ 1 l a 
<oy- h i h^y^;** h7V^!? 1 1 b<D<y—hk 

aSf£ I w(Om^l^'<^i:IEtb^;^©^;^^ / bi : /45i:bM 

[0189] F7 * 1 1 b f±fifr«tt-?ft{f? L, 

DfclgKimiiStSr E Ljfe^ 1 5 fcSKi". 
[0 19 0] h7>"^^ 1 1 bfi, *:<DfflW£ftmm 

^y-^i? i i a©BsajEJ: !?<&< 

1 b fi, -&©</— hft^h7y-y"7> ; !' lla ©^*— Kft 

1 1 b«, -^©y- vimwm%^np&-t 
s h7y-^^i i a(o^-h^mmxom<^b^> 

[0191] *>5v>ii, h^y^^ i i bfi, -e©^ 

%?TVttfei-Z> h7y-^^ 1 l aCDSI^JEJ: ft 
e>!fcV^tRHbt<)J:v\ -CSt-, h?>"sx#i l a . 
i h9>-^** 1 1 b©|iaffi#H-i;feJ5tlHcK£L 



(20). 
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l aM^y-^;? i i bttM**^-7^«|{c/j:5f4 

a ©S§aflE<£ 9 h7y-y"7;?l l b ©Kaffir -5 
[0192] £©B$tett, # y \.j)r 7 1^/kWT©!^ 

io Lllony h7^ HST*S5Ui5. h7yy 
1 1 b©^ bftSr Y^l/'ST.? lla ©-ir— hft 
<£ 0 U^5, ClJUrJ; 9, h7y^^llo 

* 1 1 b©majEE# h7y-y^^ i i a©WaffiJ:!> 

[0 19 3] h«L^Jtg{WMV^^-V^^*^ 

■ *LfcHfo&rv t htt«l3f-£-T?;fe3. r©«l#«i£5fHJ 
20 fflLt, h^^Sx* l l b©y— 

1 1 a^y-h^it) t*< UTV>5 0 09x.tf, h?y 

•^^iiaoy-^7/ I mot& % ^y^^ 

lib ©y- Sft^r 1 0 /x mWEtti. 
[0 19 4] h^y^^^ 1 1 aODT-'-hft^f 
^*ffl«AICJSi"5-^ s F-7>'v'X^ 1 1 h<DV~ 

9. h7yv>x^ l i b^fc{t5M^^^v^im^«JSU 
■fz z t 5 1 1 hit, zfu^^y ^ -^co^ii 

so ^-^7^ ^1 lb JCSS^S l'yv'3 K U^</U<D V 

[0 1 9 5] ' i©J:5fcLTft*[Ufc|ai % EI 2, 0 3 

8 ^if-euiBj l^e l*5%sr^ l 5 \zw.mm&&$}M 

Uv 1 0mA/cm2©-^§ft^-c^|gK,$^ 
fc, EL«itfrJ± N 7. 0V , 2 0 0 cd/ cm 2© 

(^Tfe^Tv&S A. m a x = 4 6 0 n m) ©^^t^ 
*»-<•# fc. #^7t^(4, Btl 00cd/cm 2 
X, feM^^x = 0. 1 2 9, y = 0. 1 0 5, 
40 Tfe^fi, »t2 0 0 c d/cm2 X, MS*5 X = 
0. 3 4 0, y = 0. 6 2 5, ^&^7tg|5»±. Kg 1 O 
Ocd/cm 2 T% feJS^d5x = 0. 64 9, y = 
0. 3 3 8©»3tfi*S»?>^fc.- 7^*9-mmEL$t 

/v^r^v-Ji =>>-(rJt^LTl 0-1 0 0^©14|gSr» 
o a«©«^tg^^i6v>fej6, K9>^^^©7C#^ 
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7 r * 5/ U =■ >«IIS-C3KjSfc b T t J; v ^Piil [M] p m± 
frftK>>hH<ftiX\,t.o„ 

[oi9 6] y- h K7-r^isi^i 2fc5VMiy-^ k 
izmmKtez>m.ta*T\f z zt&-?% s, Tcp©ii 

fi*i^^</ <C 5 5?Us, TCP^ro^a-lcib-^-c^;® i<> 

fe> <D ?| # tb b^ii* 2~3.mml<^9 IfijgHg^/h £ 
<fc5„ SfelS, TCP&iKcDfcfccDlS#&<&3> 

[0 19 7] *%B^(DEL*^/^Vfc5V^fiE 
1 4«^t^5. y— * K9-T^Ih]^1 4 

6 4Pt^t?feixfi, 6 afaco^^vb?^— is&as&y 

8 is X* t 5 <fc 5 £ ir* 5 . 
[0198] ft**, l 1- 5 7— [H]8SC9*/htiJ 

^««lil0nA«±5 0nAlCLTV^ o U-V 
h 5; 7-[HlSS»ft/hm^m»lil 5nA£l±3 5 nAl£ 

[0199] y-^fi§ii 8c7>m?t^ffl^ 

v'msssrrtjis-t-So y-^«#i^i 8c7>m^^3S*J^t- 
^m*fc«3t«-r57°y ^-v^s wi-^ 
^iHissomffi (mm) m^te^ r. g, B-e&sti-is 

<D RUttf* R G B t? d t & 5 T? fe £ o 
[0 2 0 0] &LtK!&PJ bfcSlIii#Sfi!u TU-fMrfL, '< 

Sefiti, i"C»sK0! b*:iIi§Sl«/&> TW 
v\, #«EL*^-tt*#*«*ik#ttflWt ! (»W 

■e- -5 f— ^ * * #> 3 k * * ^ o^itll*^ * W '•' 

r t is J: 9 T^-o ^WK**««Srf^J«i-5. 
[0 20 1 ]; r©»frr±»'j3Wl1E ! 5 E Lttmx~m&3lZ 50 



40 

2fcj£$*v3;o»b, -vt^istaWV? MWfrf6*Wj9« 

^V^^a-*S#V\ Oft), -S©V7 

Hi* if te S ^ U T *J i >T t> J: v >. fi® ft. <o H3S5tfe«- 
WcJ:oa«*»)itoTV^5A-e*t)» (R. 
G. B) ^ h \^^Mftmm^^ 0 fe 5^T*fc 

[0 2 0 2] R. G, BO#EL*^-©a»tt-**5H 
rtlC-f Z&mfthZ* R, G, BCDEL^l 5C0t&# 

r s g. B<ois.ifrj3m&m—j?fai\ i>v<&mkisft 

2 %W± 8 %£AT^t-T5 <fc 5 f--T?) - t LV\ 
«t»T» t> 3 %«± 6 %KT i 1"3 - t * b"/ \> * fc> 
JWWlMtf±^"< =« ^t?*3r^o-Ct>J:v>. i&S-irf-y-C 
EL^/^/KDffi.*Srj|iJSb, SiJ^Lfc^lrJ: 

wjcsm««*irsr-vf => >-fflWftz\z£ r> &w>m^® 

co^^piffiSr^ yf^/H:t, fro? Sr^^b 

[0203] #3gej-my-* K^-r-'^tt^^y => 
v^s/^-e^u, ^f^^^-v^s/T 0 (COG) fitttx* 
S«7 1 cd y-;M@-§- soW^taBRStu-cu^S. 

^ic^-rs ^ t b^o xeissfflie-c* 

[0 204] *^Kf±C O GttflffcRJgi-S fccOXtt^ 
<, fy7ty7^W (COF) &.ffi\z.tiiT&<Dy— X 
K7^^IC1 4*ifSrWttU *S*'<*/i'©flHHfti 

I C 8 2 SrBUjiffcK b. 3fy7"i^i:Lt1>J:^. 
[0 2 0 5] TCFf-7"l:ffl^TtJ:V^ TC 

Fx— T'laiJTy^^An. jtfy-f 5 vy^/vj^b^ (c 

C P y A A- fi r co«A\ C u ?Sco±{c^ 
y-<5 K7^;VA±|^/^^yy^T^LfciIl 

crnvf*i/?t>J:</^ ^*^J^t?.-r^/Ky-r5 Ky^ 

* bv\ 3 0m m£(TcO y — K • Ifs'ftli,- 

^*p^cw > c u ft 9 mmm^ttJ&3-&. : . ^*^J % 

C u (4 9 ffS^co 5 *> x C u € X -y X^i" 
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5*fcl4Cu®©5¥S-ffcKilLT^3fcfc x y - K • fc° 
[0 2 0 6] h Ky-f/^IsiKl 2fiiS?fi7}fy 

il^-<o:/nir;*-e7g5fcLT^5 0 mti, y— * 

iftt*a# v -> y a vSifMLtt J: < . «tt 

[0 2 0 7] h K?-<'<1 2f±y— Mt#|ftl 7 a 

^^@K6 1 «IEtSi:AtS<07 o y 7ft-g- (CLK 
xP, CLKxN) s hs<;VX (STx) Tfftjflp 

f)V (ENABL) K*|SlSr±TiS* 

iKi-STs/^^v (updwm) m^-znto-tzz. t 

?<D*sy S Vi/fi3>- h n— I C 8 1 d>i=><E>fft| 

[0 2 0 8] v-7 FV^^|h1K6 1 O^y^rSlB 

t ¥- Y\%%m l 7 SrJPiWa fabT^- h 6 3 |H]fctt'> 

[0209] y-xK7^i 4£<£?£/-ffy ->y 
# y > y 7 1 ±\zw.&M&-tz®& t 

& 9 , y-^m^m 1 8 &mw>-tz. h 7^77-y- 

h^i*©T-7-D 7*^^ yf-cotf— V t y—* K7^f /<IU 

Ml&&h,Z> 0 WT©*^ (v-7 h Uv'T.^CDfcbTjt, ft 
**«:*»TattW7» (ta^7--hfc5^|ih7^7 

7 — **- f * t*^> a^sratciea $ ^ 5 -r * hes 

K:H^5W (i> y— * Kv-r^jsitry- h F?^ 
[0 2 10] fcir^fi, IH6T«y — ^ K^^/^ 1 4<D 
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[0211] yv<-*I§]gg6 aiiPftV^OMO 
S h7>^^iNftV^OMOS h5y^^*» 

Sgl 2CDV-7 h Ui?**|E]gg6 l©m>!j«iK:tt-<>'^- 
[0 2 12] B8f^«glO&^lgjK4>flr-!3- % mjEcDtt 

»©#ritBi*>*v^±**««o«ij«ia-e*>5 0 ^yin 

[0213] HI 8 h 1 2 Wft)JW«-§-tt 

fcPMnL-c^s. y-^ K^-r^i 4©sEsbmjEtt4~ 

20 8 (V) TfcS^fe,, =>Vhcr— /H C8 l^fettJ^j^ 
Hfc3. 3 (V) MtB<Z>f&Wm h h'9^y<l 
2&%\mtlZ5 (V) S«lw**i-5ridST?#5 0 
[0 2 14] y— ^ K9-f^i 4rt(ctt@i^y^-y 
/t-BrS r t S L^. M^y^-yoiii^-^fi^ 
atfc^afc 5 ^ fix f-^a *=ff o fe^ ©7 s - ^ y 

^f-«t!9, 2 6^6*^-^— ^£4 o 9 6Mifl:^ 

tas-?£ x M^y^-y<o^i;^/j>$<-f-5 - 

[0 2 15] /£*5, g|8^if^4a^T 1 4£y— * Ky 
oT t , 0 9^ if T'tftBJ-T 5 3 a 7 y -5 V >f±1» 

[02i6] m^<^^m^mmt£t'(oim^mmm ' 
\ztiE.mi-z>m&. y-^K7^ic oh]?§) 14, y 

-hK?^IC CfHlBS) 1 2^EI9}r^-rJ:5tc: v * 

fc\ -©ipfc-iajcK^-f^i c (iHjg§) s-n^ 
3 iZ27y-«i« (»it) tw&. 

ttv ^^©XiaJci-T 1 — h K7-<^ I C 1 2#S!g£ 
YSlCiy-* K7^^-<I C 1 4#3l=g£;h,T^ 

fc) . Wffi5 ow^'^^S^gotp^Jcift^ J: 5 



ft m 2003-3231 29 (P2003-3231 29A) 



(23) 
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Sgi4ty-h K9-4'<@J&1 2©H> '>4< kt>— 

[0 2 17] 4*>\ 337 0— *J*i:tt% X«71fcE 

Ky-l'AIC (laieg) 14, hK?<f'*IC (0 
81) 1 2fc£4:-*0 (TCP, TABS 

ffi4if) S:S«7.1W-ia (t>L<fitai3?-ffl) fcttO io 

[0218] ni9CDj;5i;iy-b K?*'<EI*1 2£y 

l 7Ki22Cl;:jGoT^j£U PiffiS^M£5 0;£-C-^j& 

[0 2 19] 43b\ H9*iffc*iV^T*V^*lll-CBI^U 
fcSJjffcty- bfS ** 1 7 a 5 3fc?U LTl£f£Ufc©j9r£^ 

#&cD#$t#c9y-h{g#i&l 7#afeyilL-CJ&*3*V 

[0 2 2 0] Cfflfc»litt-5y-MI**l 70fj/f 
5 /x mEA± 12m mEATtC-T 5. 5 /z m*WCttBR 

3S£-f-3o & 5 m m^-Cfi^^PiBl- 1*— l>:t£4 

IrN, 

[0 2 2 1] W»OBMft/'f XSrte^-f Sfcfedtt, y 
- Mf-g-i^ l 7 Sr?g/ftUfc«#©T»*>a vvtt±Stc, 

KSE (V— /i/ MB (— J£®BEfc©£EH5£*>^fi£#i: 
y- hiB^Wt i 7 ±icgasi-ttrf J:v>. 

[0 2 2 2] [H9<DCj2cDy- h«*»l 7 »± I TOl 

IR^tir fctf&*lv\ I TO t mm -rzWrBr 
it. I TOll^yMML, -toilcTA^^ 

a *> 5 i^f±T/v 5 = 9 j» t * y ^fv©^ 



[0 2 2 3] 4*5, B9 4Jffc*5V*T v y-Mt**l 

y- vm^m i 7 a srs^wi* 5 o o^diicea 

jft) U y-h«*»l 7-b£**«*5 0©£«fcE 

[ 0 2 2 4 ] J/-* R?-f'* ICMi^-hK 

v-C/^l c l 2 t5ri^s'7°'ft:L.-Ct.J;v^ lT-s^ft 

yT'Kv-f^ I Crt-ettfflt5#ttEtlSIi»R:»4t 

[0 2 2 5] 4*5. y— ^ K?-f'<I C 1 4, y— b K 
7^^IC1 2ll->y ="y/«ci:*o^#!?x^T?^l! 

-cttfc < , teja^K y v- y ^ is?a^ y -> y => 

[0 2 2 6] HI 1 ft t*X-EI^ Lfc^T-f4E 1 5 

CD h^yv 5 ^.^ 1 1 a^LTVd d^tC^^^iVT 

h;Vj,feOO. 0 1 (A) <D^M-%tiiLV-k.W&. W 
(B) •C»4EL*^©«IHF-«Ett5 (V) T*fo5^ v |ft 
(G) *JiTJ5* (R) t?tt9 (V) -efc5. 
^■«E*SBfcG, Rfl*5. Lfc*^t« B t G„ R 
-C(4«:«F-t-5 1 1 a©y— Z-KWXt 

JE (SD«E)-.i s *l45.-t»fc^ .tftth?^ 

;?coy-7-KW yfffi (SDiffi) w^-yy— ^18 
#f£-cy y s^a^^i - -^ 3B*fefc*BHb-c^^w 

[0 2 2 7] rco^HfcMJ^-TSfcfe, '>4<ifcR, 
G, Bfeco5*>> loo*y— K««©«tt4rife6o* 

L<liR, G, Bfe©H, 1 ocOV d dCD^-fi^rtefe 
COV d d (OnMLh^teb^Z <t 5 ttflUaUT^S. 
[0 2 2 8] R, G, BOELi? 1 5©aS^tBEtt@ 

4<tt. 6tf-^»**r*^l-t*?>» £ifig#6 0 
0 0K£1±9 0 0 OKWTCO^Ht?, R, G, BC0EL 
JUiF-ooJH^WEEttL 1 0 (V) JWTt 45 -fc 5 tc^foS 
v^li1iii^l^^i-5^SI>5 s fc2>o Rx G, Bcoco 

m-t, 2. 5 (V) £trtlwi--5^*Sfe5. 

U<fil. 5 (V) £l-Tfc-t , .S^5f* s *5. ^-^ 

©3t«S«TW:^.6ttR GB t Ufc«r.*i-fcl»JSi 1 * to- 
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[0 2 2 9] &&°7<DMgiEh-&m-r!lbZ>. Ztl 

fcfe, 3 0%t> L< fi7 0%(D®ST-S9^^-*^Sr 

U ::©##£Hfcx-*£i£fflLT, A^UHfcx-* 
SrMlE LX&7jkmm 5 0 «fc 5 

[0 2 3 0] /«Cib\ ffisflfi, G, B©3J!5&£Lfc 

±V\ t>*.5A/. ^T-t>J;V\ 4fc, R, G x B, -> 

-e#5. ^(Dffi, R % G, B, &<D4&T*h£\>\ R, 
G, B, ->7V, -f^n— , -r-tfy^ 1, 6©7&-? 

L*^$BH\ RGB©3H&-C;*7 7 — ^^^5 t© 
[0 2 3 1] $mE L**/^/vcc>^7— -fklrii^JcH 

K-fcoTftUffi-*-. Ufc^o-c, RGBCD^-aSr^!?^ 
tt3&5Sa*JfeV\' RGBC0#6«D^EL*tip(-Sr-e5^ 

[0 2 3 2] it, 3«6©ttk:. 6&$g}t©HS?£fli2 

^LTt>J;^„ 6fe^cO®^ttR, G x B^WlfJt 

KlJ:0^-e#3 o lmtommit, RGB©3JS&t, 
663B3fe©lS*l 6'Wi>6ft'«, 6&38}fc©ili3i£7&jfc 
-fSClirKJ;^ efe©f-^»I^gL^t<4 

[0 2 3 3] RGBt£i£<D3J$&& lM(Dmm*:-t-2>m 
-S-CfcoTtK #£©@£l®&©ffii»ttSfc £>*3 d t 

tf, ®§ftm® (^gjtsa) zmm-tz zb&jps- 

* 9 , feifiStf 6 0 0 0 K (^fy) «_h 9 0 0 0 K 



(24) 

«SE««©3S^±3 0%£Jlrti:J5e5J:$fci-5. 
»* L < li± 1 5 t £5 X 0 fc-fS. t x. , 

fBI*ft*l 0 0 A/^^-^-tfHJi, 3Wfi# 
^■fHi 7 OA/Jfcfr*-*-£U:i 3 0A/5f*^- 

^iN-ftLt8 5A/^-^-g(±i l 5A/JF*^ 
[0 2 3 4] W6UfcB*m», 3I)f(£©IfiB# 

B v G, R£Oia«t-T5. r©i5l:Eit5r irtcj; 

^^•5. lfr@£;fed>£>R x G, B. R, G. 

BOSBfiiU 2tTe§rG, B. R, G, B, R©ga« 
tU 3=fTS?rB, R, G, B v R. G©ffi«ti"5«t 

hhZA,^ R s G s B©Bj*ia«l,L< v-T>\ -f 
, -^if^&i'O&ffiBte. f/Vf&M (.1/2 
mm-Tib-rmm.) t bTtJ:^^r i:»is 5*-Ct4v\ 
20 [0 2 3 5]tiEL15tt|5«l5*fC*5. :© 

[0236] ^©safcMM-rsfc*, *^^T-f4y— 
30 mmn son m«± 1 son m«Tt-i- mm^m N 

vv 5 ** l i a l ©^<^-- v^sEHJc:^5 0 
[0 2 3 7] jg3tJK±fC2 0&.±1 0OnmKT©ii 

V\ -©^-, ¥?tMf4^#<f^t)gi«^*©^fiftt 
(HA) ^3t©pi^me^fife$H5. 

[0238] K9-f^EKi 2tt¥\-mmmx*t£< , 

^SA^W^WitAt^J-t-S^tT'^So ^h=>y© 
t?«, * y- Kmp&jNBte>4§6-f*x K5-f ^< l 2 

[0 2 3 9] U»U K9-f-/<i 2©±|C^y- Ktttt 
so -f^©l^tb^$)5i,^4^y-K^i: Ky-</<|l]S§©m 
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1t#>. *3BWe»K9>f^0iS.l 2ft£*©JtK'>ft< b 
[0 2 4 0] «*WK*«ELiltt««M*»-C*>5*»fev 

[0 2 4 1] BlOlo»i:©h7^^ 1 1 ©ilHf- 

y-rV-y- 19C u— *4rfiMt tT =* jfvfr©*^ 
4r«**T?**<* ; 5©-e, h7V^^ 1 1 afi^sitS: 

SKS ft < 1-5 a. 

[0 242] ft4s, *SrBBI*i"5flai^*>fc 
HMtfc J: 9 . = y^y* i 9 ©KHf-WSi * y - Kit 2° 
[0243] Bii6©F7^^iiro^6lt K 

D) i/3-h5 8 2^±lTV^t, ^©Vdd 
®E*sy— ^ K9-f^I CI 4ldFP;SR£H3o bfc^o 
y_^. )f7^^ I c 1 4©fgag«EEtt. ^/v©m 
MEVdd £EJ-a»t>b<f±flS< bT*s< 
bv\> ft*;, yr^ K5'f < I CTJftltSiWWi 

m-f * y 5 8 1 -en*-*?* s <t 5 fc.m& lt*k r 30 

i#$F*bv\, 

[0 244] h7y^^l 1 aCSDVs- h58 2 

5. o*0\ ELlfl 6 4s*i»/ac*r«« (»£) fc* 
{c&v^t, h^vs*** 1 1 a©y— kwv (s 

D) ->3-h*S«4fC^5t, h?V»^i'llaO 
-7 s - K (G) J*MWfc©**fc:H:be>i"'» VddlEi> 
bELSS^l 5 fc««!J*1IH*»h»5 (hyVv^*! 1 

[0 2 4 5]-*, h?y»^ll«CSD.*/9-h 
^itT^5t, h7^^11c* 5 ty!Ri© 
Vd d®E#y-*<f^i»l afcBUflSfrJ'-* K 

v-f/^l 4©«ai«lE/!t5Vd d»T-efcntf« 
it-C, y— * K7-f'<l-.4*«i!«£ix5!Btfi'#*>5 r . * 
CDfcfe. y-^ K?^ ^1 4©tSt«EttV,d d«ff 
(/<*/u©Ktvfr©WE) El±»-iT5 .riaW** ^ 
[0 2 4 6] h7y^^l 1-aOSD-ya-Mii? 

a. &xte\zbz$ib-r. ^/v©y-^K9-r^iHi^ » 
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/^A'i: bTfi^SiftSo Lfc^oT, 058©h7 
y^** 1 1 a tEL#^l.5MSrSSKi-SIB«l*r«II» 

ft< v *-fe/^9^*if*»e>»4i-S**:**U - 

ft if ©#5*#» «: jb a #*r±w*r«3f fc#Ss*T?inx 

[0 2 4 7] ft&V u—f-3t ©J: 9 
fi, Q*>f .y^Srfflv->fc/^^^ffi©t>©*-^ffl"t" ; 5r 

RSJBSttO. lmsecWllOOrasecElTttSr 
£;&s£f3tbV\, #IClms e c£A_hl 0ms e cOTC 
-^5 £ k bV*. ::©IR]H|-<?H\ SfcfcHMtUfci'- 
If-ftfcJ:**!^©^^*^^^**^ 
ft«JWr*)*v^t4JPX* t l6IK"e#S*»5>"^*>*« ^ 
— tf — 3t©«Eft« 1 m mltr*^ff * \> - ©**© ^ 

i^i^w , ^y^y — -y 2 — ft 

[0 2 4 8] ft*5s JWJh©^J£^J(±ga^*«]»f$*5i: 
bfcds, H«^i-?)fc«>^ttr.ttt-RB^$tbSt)©t?»i 
ftv\ fctx.fi, Hi-et>t>a»*J:5fc. F7^^ 

Ha©flVddi5, F7y^^llaO^-F 
(G) JSHF-|c#WBilP$HSJ:5fctfjEb-ri>J:v\ fc 
ix.tf> ayfyf 1 9©2o©®@Bfl4rv'3— 
Hff. Vd.dlE.*h7^^11a©y-h (G) 

^ 1 1 a |±^fcd-7tt»Kft 9 , E L*^ 1 5 

> it, H^i«®©TJSt-v d daai»* s Bafa$3T,Tv>5*> 
v d dumbmmn,mb\c\y— y-yt&mt-tzz. 

[0 2 4 9].-f©tt, ^y^^llaCSDK (f 

i i a cd^-y ^/wSr^-— T'y^i 7 ^.. ra^J-x 

h7^^1 1 dW^-v^^Sr^"— ^yi^bTtJ: 
yvb-Ct^StS^l 6^^^tvftV^e., 
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ft*. 

[0-2 5 0] H*l 6Sr««*i-<5fci?)fctt, E L|^ 
1 5tr*ftS*Tt>J:vs ^-f-'-ftSrEL 
Si 5i=JMtU ELJSl 5Sr^afl«j^fc5v%fi^t;^ 

— T-3t©mit^J;!3ELSl SZtinf&u **fc#ffc 
tf» E LIS 1 5 <Dfcmftmk*®M\£ft 

So 

[0251] &:}b\ «±onis^n, m i izm^L.tm 

ftv\ ^-lP-*«:^TEI*iS>5v%r±«tt«:;*-- TV 
fcSV^a — h $-6:5 i tt s * h $ 9— ft 
te©13I^S6©©^*|jiS;*)5V^«:ia6 2, 0 5 1 ftif-c 

f±#5 4-Ct>ftV\, 

[0 2 5 2] #y-K (t> L< fiT/— K) ^HdSigUJ 

wm(ito, i zo^a • fci-s3fc±Bt5aL©«fift 
**Ettt»*>s*« % *aiELo*y— Kici±*v^*ae*ac 

-?SifE&Sfc1-&55;oS£>3. W 5 fcoT, I TO«©|ll 
y- Kma«r»*-f-« t JBJKtk: <fc 0 AnSMttlB i ft o 

[0 2 5 3] i ©SRJgteftJft-t-Sfcit), *y- KttfeO' 

(BM) tra^<0«fig (^PA|fcti7/K#fiT 
5 0 rim~ 2 0 OnmClff) ^o^<D^;« (jSj 
XmttlWs K5-f^l 2<D±?£bl T?fc5o L*>U ^ 
a E L Ttt B M 3rJ&fc1-3 &gttft V fefftfettg < J$ 
ft5o ft*>\ <g&ftflde*fctt3n«fee>*ffitt:|S£-?-S 
t>©T'fift< x (*«EL«li-fiH-5ffi)- 

• Ag, Mg -Li, A 1 -Li ft ifO-g-^fc^VMiSf 

A, m-§i1tti£A<D&&i$Zm\<^Xi>£\,\ ft:jb\ BM 
-bfcf*«*ft4rSrWihi-5fc»!) % Sfefci TO N I ZO • 

mzmmv. *fc, s i n x , s i 02fc£©itflMM& 

[-0 2 5 4] 3=fc, EL^co^ffi^fe^SrftUfcU-t-S 

IftELKl 5lOMg- 
AlI?rMU •f©±|ciTO > I ZOj^SrffM-fS 
ii*S#*U\ ^$SELfill 51©Mg-A 1 

WSU 1 . :<o^7y#-7 h y >^*fi^ D a, a 

K A gl Au, Cu/ii'UMU ico±{C, SiO » 
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2> s i N,ftif©«MjB6<tfflt, jKy^^^ /K y/p 

ft t'tD&m&mmfr^teztikmmzjfcrfi-tz - 1 

U^o io«SWt±fc % KJ+KJtW (air = 

[0 2 5 5] AIR 3 -Mi3B©i^5V^2i* 
^ s fc5„ 3Ji*ja©»*ttiMk7'/US=^A (A 1 2 
O3) Srmff^nd = X/4 > *?A>=i-?A (Z. 
r0 2 ) 5rndl=l/2 > 75/ft^^^7A (Mg 
F 2 ) ^ndl=X/ 4 aiUMt5. a*, A.i 
o l--C5 2 0nmt)L<tt-t<0iE»©«[fcUT*DtttJE?j« 

[0 2 5 6] 2«i^©S^|±- gtffc^y (S i 
O) Sr^WHIn d 1 = X/4 i 7 stftv^^^A 

(MgF 2 ) Srnd 1=1/4, ■ t> L < HflMt>f y y 
£A (Y2O3) t7yftT^-^A (MgF 2 ) £n 

[0 2 5 7] llWi^lt (Mg 
F 2 ) Srndl=l/2«MLTffiKn s 
[0 2 5 8] ft:Jb\ Tft0ttJL©tfra'-e*o-Cfc» # y 

- Kttfli i - 0' 6'<o&jno(a>3ifi**K < -r-5 ^ t 
fi* 6 0%K±9 0%«Tfc:-t-«c:t«s#*Lv% o 

7 0 %£Lh 9 0 %EtTI:t5 £ i L^ 0 6 0 

- K«g©i/- Mfi£M4*SjS< ft5 0 Lfc*5oT, 

[0 2 5 9] ^*«©ail*Sra<i-5K:ttA l«t«ri» 
< ff^.f± 2 0 n mJW± 1 0 0 n mKTI:« 

■toll; i f o % izoRt^t5ii^4 
A 1 gltT"?'^? Sy s/^Sr^/fc-T 

A, AU A El Au, Cuft^7?^L, 

S i 0 2 , Si N x ft?®*HgtttM& jKy^c^^/K 7" 

^ $u, « -©«BMi±fc, Ran&itjB (a 
[0 2 6 0] ft*j % e ljk 1 5 * iztmmwm l 0 5 

fi, R!Bl«lc:|55^-f-5t>©-ettft< > =ftH*. R£§ 
$ ttfc^Sj5g-efc o T t) ^ V \ 

[0 2 6 1 ] mm 1 6©H7y^^ 1 1 Sr^-f5^ 
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T--^©^©-^^* 5 h7^^ 1 1#M4©^ 
7y*ift5<> Lt)>U lSil 6rt© b7^** 1 
l ©*H4#— Scb-cv^fi, HH^^<dS«E7°d^vA 
^ffp^-Ctts j3FrJ£©«flfc* s EL3SiiF-l 5 fcififta -fc 

l£&^flJ£T-;fe>3o W— if— £ LTIi^v'-vU'-if- 

[0 2 6 2] #3803 fc^T, ^9M«R©JISrit ■ 

T--/V*fe, B*B (CGS) tf*KJ:5*fe-?t>± 

[0 2 6 3] ^©^SKMLT, n'PttB 7 fc*i" 
T=--/V<O^F©W— If— JS!****?' b O-— - f 

-m&tim) 7 2* y-*«*» 1 8 K^-n^m**-* 

t, fct^fi. 87 2©RGB5rlB$l 6 *> 

i^SHtft-ew— if— fciittLTt iv^ (::©*§£■ «u 
3H*?iJ£^5 . *fc, ^©PfSfi-IDf^ 
fcM*tb-c<>J;v\ *fcs u— tf-oflMtfKHoJMba* 

[0 2 6 4] ®*fiRGB(D3ili*X-IE^O^i:^ 
5J;5^ii^ttTV^5. Ufc*SoT, R, G, B©& 

lWKtrt-Ctt K7^-^^ 1 I©#tt/<7S'^I84L 
4v^5tt5i td5-C^5. lo©y-*fg-§- 
»i 8\zfflfc£frtc hyy-^^ l (^etfy^ 
^ Vt> S{fiftif) (oS 
*K W3Ufcy-*flHS-*i 8©h7y^^ i i itt 
*H4as&&3$&£-;& s io©y— *{g-§-iifcfcSs& 

t?.#5) . 

[0 2 6 5] — JRWfcl — if-JPJ***:/ b 7 2©*£ 

1 O'f V^-i:V> 5 <£ 5 \z.WlM$LX*fo : bo ^©u— if— 40 
figlt^^y b 7 2 SN&tb^iiraw-CfcS^feK lo©U 
-if-Rait*^ b 7 2Sr8Hb-C#**5fflrt^*5*** 

.&ipWK5 OOftMlTW- !f-J$lt*3tfs> b 7 2#S 

[0 2 6 6] H7 ©flMfCtt, U-1f-R?.it^^ y b 7- 
2 ©A £©f6HrtK: 3 -0©>><^/v*s«£fcS2S;$tt5 i 5 
IC^Snx^S. U"- 1 !f— IMt^*5» b 7 2£fiBJtr 
57=-^Itt^7^Sft7 4©teg^*-^— 7 : - 
3a, 73b - ^!S»c ± 5 gflMtltifc *> 
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£>) LTU— if-Ktt^^y F72 £#Sb$ii:5 0 -KB 

(m^it-f) #—7 3 iSrSgl^ 

U ®ili?ij©&tt&:bt>*:-r (u— 1f-WltlSH7 2# 
y-*«4Mftl 8 fc*Ffrfcfc3J:5fc-t-5) . W*yMfc 
«fc 5 fc U'— !f-llMt^# y b 7 2 SrHStt UT 

[0 2 6 7] 0 7-CSiKL/tW— if— T=-A'#tt (V 
8 fcTfrfc 7 -f >-«© u— !f — :* # y b£ 

tf, y-*«-JH*fc¥*T#i*ifc. b ?W*9 l l ©»tt 

Bf y—xm-%-ffiL<DmB. l"<fl'<0$£tt.&>p.t£. < , Sol* 

[0 2 6 8] fct^ifi, 657^- tttt 
Lfc#iB^© h7V^^ 11a fcStEi-««Ett«tfH— 
©fc*. y— ^ K9-f/< I C 1 At^h^^-t^^MWi^ 

<D$tte.&'Pt£\i\ tu la i © b v iia <om 
mMnx-m^wx-htift, ^ss^n^7^^©y— ^ 
#M i 8.©«<fcaattf«s£Lfcv*. i o©y-^«#i^ 

1 8tSBRS*bfc 1 1 a ©«H4««jai3fPl— 

T* fcfttf » y - ^ ft #«Bl 1 8 (omUMWs tt'h * v ^ i K 
KZo -©- EI3 8*if©fl&©««E^o^7^ 
S;©H5(f#fig-Ct>Pl— t?**^ (o*D» E17©Mit*iife 

[0 2 6 9] H12 7, 1213 O ft if TfSi^i-S^ 

©H^fT^IDWS^^^-f-^^T?^— ^m^m^ (2£ 

*S|8^L^< i/^b-C*>5) Sr^t?#5. Hl2 7^if 
tt**Bi*tflSIi*K:a»li-**»6; PM£L*:iSlSltT©b 

A 7 1* b*7 'f 1 4 "C®J|X-C# -5c 
[0 2 7 0] ^Cio, EI7T*tts y— * b*7-Y^lHl!S 1 4 

^pg^i-5t»©T*li^< , y— ^ K7-Y^0tel 4SrW 

[0 2 7 1 ] £AT, E 1 ©B*«/*fc:ov^-C» ^©SEWj 
*Scfcov^-CWMSri-S. EI 1 5 y-bfs 

7 a ( s. - -?&m 1 © b 

7^^^ 1 1 iJpft^^^^^tfcSfcftP- 
- W<A-T*i||i§ t ^5) i: * 9 , y- b«*lft 1 7 b « 

[0 2 7 2 li.y-^ffi.*Me-r,8fcH:*^*** XB** 
-f )•• »^»*f±, y-^flUMfci-'a'fc^- 
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[0273] v-*m%m 1 8 ©mflMMMfccsj-j-sB* 

v, y-*m *«fc«H5*j«Sr I it5it=C-V 

/ 1 -?*> s fc*m«tfit * i o fg*# < -e# 5 r t 

IHEftKiKrSWM* 1 0#© 1 iff < *x-M< T-# 5„ 

[0274] xt>mm* i ofgK-rs t ma*** i o 

*©1 0#©1 £ L, 5S3tfflWSrl 0#©1 b-tZZb 
[0 2 7 5] o£ t) , y-^m*^ 1 8 

l l afcrn^vASrfTpfcfclrtt, y-^ K?^ 

t -©mMffiasMiiifc^n^A^TLa:^ f?j£© 

ff. 1 Ofgwrn^Trn^^A-f-tufi, 
WSfftfELSl^M 5fc**U EL*fl5ttl0«O8 

[0 2 7 6] i o ^©«M{itSriii*© h 5 
9 1 1 a CEflfefctt=» V-^VIf 1 9 ©SftiP«BESrtS:j£L 
"0>3) ELt^l 5©^-V^Srl/i 

1 0fg©®Sftftt&@fiS© h7V^^ 1 1 a 

ELS^l 5 0^«pMSr l/5l:Utiv\ & 

K. l 0^©fl;g£{iSr®*© h7vyx^ i i a 

ELS^l 5©^-V^fP b ^ l/2fSfr-TS^tfc 

[0 2 7 7] #3PJf±, M*-©*#^mMSr^fit 
«fl-©fitKL, EL^l 5fcflHi,5m«ESrlllJ^*tttk: 

f-S^ii^ E Li^ 1 5 O^y^^r 1 /N^l:f5 
fcLTIMH-*". Lri>L, ^ix(cPfi3ti-5t>©-C-f4/<C 
<x N 1 ^©SgftfiSSr®*© h^^*:? 1 1 

EL^l 5©tV^i&l/N2f (Nl tN2 



54 

fc, RGB-eA4-9TV»Ttil\ o48, & (*!7-f 

t l < tt^^^ra^sBf^fit (— jet i-fi-j t 4 z a o ic 
i/n£if (i74-/uKifciii7u-i) zmm 

ra gis\ i*¥*aE»iw (ih) ) 

[02 7 8] ti (JBfft) EL CRT© J: 
5. o*0; EL^if-ett, IF 

[0 2 7 9] *|g^T-»4, 1 F/N©»iP^©p B 1^»t, E 
20 L3IT-1 5tC^gftSr^L, ■ftfe©^W (IF (N-l) / 

n) tt««ESr«*/j;v\ ^<Dm®tt&mmi-mffi<D— 

fcMlfex— (***r) 

(iba*^) ^t^s. mm*?-*^*, -© 

ra^*^HS-e*5 i:fcli»©«ISlfJt^^< 

[0 2 8 0] »**^/<*A'©tt^tt/-3tefcHfc-f-3]i| 

-f ^ I C 1 4 ©»^^ n y ^ $r^< W&7*-?&m 

t y-^ft-i-ig l 8 IzWM-t-z&g . 

* s fe5<, L)t*5 0 x> (JSMt^JfcifflDIBJAa*) 
^^Li: 5 t-T5i:lH]gS©y-r>-^ d 
mtfhZo BtP4tt#5iSr|llg-r5fcJ6©®^y^ 

[0 2 8 1 ] il, El 2 , HI 3 8 J&if fci5%f *38W©E 
L*^^/W©Jii*^^T'tt, m&T—?\$=il'7 : >'-9- 
1 9 f'^jf $KTV^5 0 roayfyfl 9©*^)! 

Tv>5.©-r?(i/«cv^ . . 

[0 2 8 2] ^P^H^^s/^^^©^^^^^ j j 
fc*»tt?EL^l 5 fc«i-m«ESr«»-f5. 9 , E 

o l^i 5\zm,h,^mmi w^7ut , ^ 
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T, ^O^^m^i/f^l 1 d&if** 
ELS^l 5 *©SHi/**« 

[0 2 8 3] Sfcfc, ^cM©*^«T?y-^^** 5 * 
.#<4«»frl±y-^Wtt*l'0flFK±fcUT-^*utiJ: 

il7b (Fy^^lld) ©*ilfflra?rl F/N 

[02841KT. HffiSr#B8Uft^6>» *38W©»» 20 

805»4»itt, PMgLfcy-*{f l 8HD©fe-fr* 
J/—* ^IC (08) 140/<y77liJM 

fifc if K: «t t> 3S£-r5. - 10pF« 
±£ft5. mJEIKtbw^a-tt^ K?^^ICl4i>6>li 
vb°-^y^T?^jE*sy-^'{t-§-i^i smftAnSH 

10 2 8 5] -Uj&»U tt^»)-ef±#f-SU"<^©®^ 30 

[0 2 8 6] 01 <OpiiSi1ij£<£>4|-£\ EI 3 ( a ) K^-f- 
4 51-, ttjj^a^AB^is 7°o^7.Am»fcI w^y 40 

l 8Jc»ffiix5. :wlii wi5h7y^^ 
llaSrSfci-K I wSr^i-«^ 5 ^§ti,5<t5}-> 3 

f v - hyy-^^l 1 dfi*- 7>"Vtm (^ttfi) -e 

[0 2 8 7] E 1 5 \Z&,ffi.%ffi-pMffl&m; 

3 (b) <DXb\^ h7V^fllc, llb^7 
U h7y^^l l d * 3 Sb^i-5. o*v. y-Mff* 
7 aJC^-ymffi (Vg h) *spp*D$tu\ hyy^- 
**1 l b, 11 c&*7-tZ>> *-Mf**t 50 
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7bK*vmffi (Vgi) *sppAP^H> ^y^y^i 
i d&*>-lrz><, 

[0 2 8 8] 4-. ®fic I l i 5 *3fe«£i"«*E (Ff^ffi) © 

HfeX-hZili-Zb. 03 (b) <DEL^15lC»Kn 
SmSfEt I wtfti. LfcdS-oT. ©r^fitcoi 0{gO» 
S-eELi^l 5te3g3fc-r5o o£?> % 01 2td0^-T 

«Bt>K<45. bfc^oT, «*4:l»Jtil4Jt«B8« 
[0 2 8 9] -t^T?, h7y^^ 1 1 d S:**^-^ 

antra <*&if) ©l/NrojaraTm^v;*^ 

IK) (N-l) /N^K(4^-7$ii:tl.(i, 1 FM©¥*S 

pf&£«^LT^5&ffl;&sffiffi:£:f*:©l/N (£PiffiSr 
1 t1"5) «ffttv>5^tfe5 (CRTtli, 
L-cv^«5iatei PiSftf (M^(-t±liB*T*fc5) c 
[0 2 9 0] &%fflX\±. rcD 1 F/NtDH^*^^ 
53i s @l 3 (b) fw^-f-J; 5l-Plffi5 0 ©±)4»bTt 
^tb-TSo #3S83T?W:, 1 F/N©^W©rafc(t, EL 

m=f-i 5\zmm*mn, m<omm (if • (n-d / 

[0 2 9 1] 01 3lC0^1-£,fc5»-x S^ii^- 

Pf^fT5 1 al±^W*^5 2 a t-t-5„ b^L, Ztl 
tt, 01, . 0 2Aif©H3ll«*«>»ft-e*>5. @3 8/i 

B«fT5 1 att£*mf®£ bTt<tV\ bi>U'*WIB 
»T*I4, tttBJSr^^-f-^fc*. £tLT> 01 ©Hi* 
«^Sr^bTSiPJSr-r?). *fc, 013, 016ftiT 

[0 2 9 2] Z<D&7F#teT*ftl FZtteffi&L? 1 — 91k 

■K*^-^***J»*SB*Mtt.»c«t/*tf«* (W^ 
tatft*^<-*A' (*ISPJ£1^©EL* 

[0 2 9 3] Z.V>9<< 5 ^iff-f— KSr01 4tC0^i" 
^^I40r-cfc5ti-5o Hi.4.ufeWJ:-5t. # ; 
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57 

^t, y— hflMHftl 7a(C^->-mjE (Vg 1) iSflliP 
£*vci^£B# (Ell 4 (a) £#fig) y— 

^i7bfctid-7®E (vgh) tmnzfrx^z m 

14 (b) 3r#fi8) . Sfc % ^©JKIWtt:, ELI^15 

(Vgh) asR8m$*k 7bk:r±4-^ 
EE (Vgl) #PMlPS*vO^<5. £©JHWtt, E 

Lm*i sKmrntmixx^z (jftjtrwi)'. £ 

*T«ttT?tt» EL3K-7-1 5ttgfjeONfflF«!>WflE (N • i 
B) TfjiWU *©j£tt*IWttl F/NTNfeS. Lfc*5 
ot, 1 FSripi!S?bfc*^/'^/KO*^3^Sfi, (N • 

b) x (i/N) =b (9r£Mtt) fc<ca. 

[0294] 015(1/014 ©iMPSr<a-H3HfTfcaffl 

/W) tU ^y^JESrVg 1 (LW^/w) tLTW. 
(1) (2) fc£©***f±S«LT^5HJHfT#*«r 

[0 2 9 5] HI 1 5 }Jl*3»r>T, -7 1 — Mf-JHfc 17a 21 

(1) asw*3*L (vg 1 m.Et) , miR£frtcwm't7<D 

YyfJ*? 1 1 a;4»6>y— ;* K^-f^l 4fc[Sj;0=>oT 

= 1 0 t LTIftPJ-r^. t>*>^AA ^{jttfilS^^ft 

ViH 9Kfil offf£*X# 1-7^^ 1 lal:^ 
<5J:5fc::/py?.A.-S;h,<5. H*tr (1) asra*3*vc 
<^3i*H\ HI 1 offiSi^Ttt^- Mf 17b so 
(1) fi^mjEE (Vgh) #EW>P$*K ELS^15 

[0 2 9 6] lHmaL y- 7 a (2)* 

(Vg 1SJE) , SK^^fciij^ff© 

1 1 a ^e>y— ^. K7-r^i 4»cfo;o>oTy— 

«H±BfJ£tt©NffiF (ttWSr*JHci-5*:», N=10i 
L TSUI'S) -efc5. Lft^ot, =>fV1l-19C 

fii o^»-fl;**5 h7>-^^ i i atc*tt-5<t 5t-y° 

oi/yA^tvS. BJKfr (2) as»*£*vcv*5B#tt x « 

iii i (ommmtfLXtef— nm-m 1 1 b (2) i±^-7t 

EE (Vgh) *SfPJP$iX, ELlH^-1 5 ««*#**!, 
4W\ L*>U ^©B^tT (1) C»y-hff^l 7 a 
(l) Cli^lff (Vgh) *PP^)P$ix, Mt* 
^1 7b Cl) tcii^-^mJE (Vg D #sp|M)R'$*i,3fc. 

[0 2 9 7] 1 H^ldli, y- htt*fl| 17a 

(3) ffiURSiv, y-MHH*i 7b (3) \±*y%. 
EE (Vgh) riSflWP;**^ Bi^tT (3) ©ELSi^l 5 
£fi®*#**u5ev\ L^U, 5fc<£>iI|Sffr (1) (2) so 



oy-HSfil7a (1) (2) ICfi;*-y®EE (Vg 

h) asstfmsii,, y-h«*«i7b (1) (2) ten 
(vg 1 ) *ppjp$*t5^fc, jS*r««8t*o 

[0 2 9 8] ei±©tbf^Sr 1 H<OH3J9Ha ■§-tlD» LTH 
^Sr*^LT^< 0 Uo>U E 1 5 ©Igtb^T'fi, E 

*Hffi5 0ttiKll 0fflPOl»ft-e*S%$*v« 0 it,5^ 
i>\ L;o>U 1/1 oom«KT*»*ttf»^**«:^K;j: 

[0 2 9 9] -i«8W©Ktt*jSfefc*SV^-C, Bff^m 

WJ:0fcSEi^Wita*ELJK-?-i 5fc«Oi,s < £5K:U y 
-^ft-g-^1 8ro*^*$r-t-^^fl;-r5i:^5m 

(^^-©EL^trMU ^©ELitHF-Ht 

h ELf^l 5fc#SttLT*«fc«ELTt>&V\, fci*. 

2. 2/ i Ai LT, Yvl/'J*? 1 1 a fcf±2. 2 ^ A 
5r*1"o ClW«*CD5*3s 0. 2//ASrEL^ 

^f-lSKUVX, 2 a ASry^-WEL^^gg-r^if 
©^■S;*M^$*b5o 

[0 3 0 0] «±©J:?l;MnritJ;^ y-* 
1 8 fcflEi-WflESr'NffiFKHttn rilci^ 

it. Nfexv ^i-^^/J^ $ i, ^*Sr 4 jjs*rtas-c#*r. 

^*T^lgc 5 2 SrKlt 5 - i / £ < , 5 0 *m@L 

[0 30 1] HIl 3 (a) f**^M&5 0-^<D§#ii* 
^SrEI^LTV^. 013 (a) »C*J^T, 5 1all 
Stii^-li^tT-Cfe^o y— ^ K9-f^ I C 1 4/5^=& 

in i 3 *ir-ctt i H3tsmtc*$ atrB*if a 1 nx 

0. 5HJWMT»<b, ^H^Ffl^-biUN. &tc. y-^(g 
*»1 SJCT'D^yA^^^ii^t bfc^s, 

j±m*yD ^yA^titts fc<Dt?fi/«e< , y-^ 

Cf-i-iSl 8^»#ji^*i,5©(i^ J EEx-fc5'S;jE7'n^7 

[0 3 0 2] Si 3 (a) \Zte\ l ^X. V-hit^l 7 
a*saHR**t5ty-^(t-&aii 8^«*b««jjttiS 
y^^l 1 alC7-n^5A$*i5 0 -(DNf. y-h(g 

*m 7btt*7«E^fipais*i / EL*^i 5(cfim* 
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fi5o«l*»i>ajl. :©til^S$tvt3yf 

9 fc+^KHEflkJfeWft^n ^?*#-e# fc< ft* 
fcfe-CfcSo Lfe^ot, HI 1 ©*rifc*rWfci"fttf, 0 
13 (b) ^t- < fc.5KS^**£**^' cv '*' i ' s?fi: 

[0 3 0 3] 4-, N (rr-c-fi, 5fe(CxB^fc«t5t-N= 

©WSfil OfglCftSo UfcdSoT, *^Stt£5 0c09. 

T, @i^**ia^7K¥*S^^QC I F<D2 2 0* 
(S = 2 2 0) iri-^fis 2 2*4rS^I«5 3tU 
220-22=19 8#$r#I^M8t£5 2 £-f*Uf J: 

-TtltX* S/N©fS&£**f>B&5 3fc U CKOfcTj^H 
J£5 3 *N^cDiWaT?^3t tfC, r©*t*l«tH 

(N-l) /NO«^cl±#^*r««5 2i:i-5o ^co# 

§P5 2(±h7^v J ** 1 1 dt*7**5iiCi!>* 

[0 304] 3fe©HJt«T?> 1 0^(0m»iEX'7 p D 

^^ALfcti-nrf, iSffi<o»atti ofgi-^ip. *^ 

H*£5 0O9 0%O«it*JS*r««5 2 i:-t-n«.tV^ 
iUfc, La>U £*U±, RGB©H*Sr*aK*jS*T 

R©W*tt, 1/8 5 2£ U GCD®^ - 

ttv l/6Sr*jfefl"««5 2 4:U BtoHiitfA, 1/1 
0«r**yCT«*5 2t. Zti?iX<D&\z i 9 SMb 
tiV^ RGBOfe-Cfa9J^*jS*rlB*5 2 (fe 

5 VM±£*TfB*£ 5 3 ) SrPS-Ct 3 J; 5 K LT t, <£ v\ 
i*ufe«r3«l"*-Sfc*fc»±» R> G x Bt?{@S"Joy-h 
«*Ktl 7bMSU:«5. U*»U JW±ORGB©fli 

[0 3 0 51 013 (b) »^0^-f*5 J: 5»w % ##2s^ 
jBJRtrS 1 a 5r-^tfiU*tT* 5 ^«"®^5 2iU 
iZ,^.M^fT5 1 a it)t>±®ffi©S/N (H*|HJ«)|cttl 

F/N) OttfflSr*jj%fli«5 3 ft* (*#&^?££a 5 

^a-fi, &3) . M«MM*!Br±» *aHW<5- 

[0 3 0 6] 013 (O^^Xfis 1 OCO^^IM^ 5 3 
i: , «^^c 5 3 &&®^Z<Dt>mft#)\cmt&£ft>Z>o. 



50 

[0 3 0 7] r©HUHK»bTtt» il6tElft5J: 
**«*5 3 J: ^. ^©##1 

$tvfci^fPd5S (N-l) /N©ffi«t&Htf. 013 

[030 8] £iLk©«fc 5 fc, gjisftttt 5 3 

[03091 01 7 Ht*» 1 7 J: 
t5ELO«3tiw**Ba*L'"CV^. 01 7-CWfe*>/jiJ: 
5 K N -7 1 - HUHI 1 7 b £V g 1 fc-i-<5»IH] (IF/ 
N) Sr**fc5MPi (»«*K) LT^3. o£9, Vg 
llCt5»Ml±lF/ (K/N) OffllBSrKiaSEKIrt- 

[0 3 10] ^*5, 01 7fti*K*5i^-C, 
1 7 b £V g 1 Ki-.SJWW ( 1 F/N) Sr«lfcK##J 
(»«*K) YglCt5»IBttlE/ (K/N) 

l\ IF/ (K/N) WfflKSrL (L*K) 0^1SUT 
fciv\ o^t), #3691 tt. EL$^1 SHijl-tJHM 
(^W) SrSSlffli-t-5r itcJ;!3S^5 0Sr^*i"5t><0 
-C$>5. LfcdSoT, IF/ (K/N) ©JHWJSrL (L 

*k) mieti-s r t »±*^?^<osww©»i--^*^ 

L=2tL = 3tli50%C»g (3Vh7^h) 

[0311] u±v>mi&wte. Eisf 1 5\zmtizm, 

t^J:t>, *^lffi505rt^7 0&#J\ *^*T) "t* 

v>„ fctxflc => y^-f 1 9 t^^JifeSW*^ 
m**5-i:t-±9> *^HB5 0 Sr*v*7 (^fl 1 , 
50 *jS*T) i-***T?t>J:v\- 
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[0312] m 1 8 f±D 1 6 (Dm&L&Tjkftm&mvL-tz 

m i s t m 1 5 ©Mma, ?- hm-^m 1 7 b ©sifrr- 
hz>. y-bis-^mi 7 b izmmzftm-t-zmmcttfc 

UT, ^©^ffr^ctt^V;*-? (VgliVgh) ft-f^ 
[0 3 13] E L«^eT-f4^*^«^(c^«-e 

Tf±, h?y-^^ 1 l dfc^V^&fl-riSfctfT?. 
Ill 3 8 ©IS/fcK^Tte. hyV^^fl 1 e 

•3* rttfi, ^yfyfigfcltf-^^^ty (7- 

*)5o of 0, =S-H*16J^ liSf-^lllFOSl 
+ f4^$^TVN5o ^©{fci^^-O^ili&T*-*^ 
ffi^i-Sm«KSrEL^l 5 ^m-t-^^Sr h 7 Vv?^ 
^lld, 1 1 e<Dfflmz£QmUVX\,^<DX'»>Z 0 
[0314] = v^v-tf- 1 9 ^SS^mffiSr^-rS ^ t 

VIM 9 0Sg^^LEE^^b (zfo&m) -TSt, KB«?g 

a^l7U— A (^^-/PKl 'MTELSf 151; 

'>ft <tt65 %^T{C'(g:T L-ftV>,£ 5 {; 

3k E Lm* 1 5 {C^-t-mjSwS15]*s 1 0 0 % i Lfc 

(7 ^_ /vK) x-HufE@j^.l 6K»£ 
^tfttMTOEL^l 5fC^i-^«^6 5%K±t^'5 

[0315] 01 (ommffii&xte, mx&iji&mmtz 

1 1 ©«Wc»kii*v\ 0*9, I»«ojs 

ftS^nt/^ASrSggLLT^S. ^-©_k, CRTKiS 

[0 3 16] ^-KK7^/«1 2 0»^d . 

yt\±V~7. K7-f /«0!8l 4©K)fi^ n-yflcttmL 
X+ft\zM\,^#>, 0gg©^>^ns,^;95ji5<ft3i: 

[0 3 17] ft:fe\ HiME^rM (Hfc»#»;Wfrfii) 
(d\ \yj->vy (1 7 i/- A) ■B"T»f4HB5©±*»feT 
^tU orol27^-/wK (71/-A) . BTfiH 

[0 3 18] Sfcfcl, 17^-*K (17U-A) g-C 

(#«*) t Lfef , o#*©I2 7-i--^K (71 — 
•M §Ttt:iIfB©Tj4»?>Jb;fr|Sji LTt> J;v\ ffc, vv 



62 



[0319] ft:fc\ £l±©«tt#8s©lftW-ef± % jiJEco 

-fc>6>T;£[Rj£ U of©S27^ ^KB-CfiiSB© 
T*^±*f6ji LTt><U\ .!iUL©*:JSl±flji©#3gK© 

mmwxhmmxhz. Mt&w*s 2K.%,±\zw&ft 
i-tcm^^h^>xiimm±nmmf£\ l \ ot^ i 

3^©5*>, 1 fc»4 2 ^ 5 g 



[0 3 2 0] £*ftKtt&**tRtt5 3©«& (383;*) 
#Bf£ttK:*ti$;*;h,5i»-fi\ ^ffi«5 3©B«#j£< 
ft5J5i\ ES5 0©»«fiJi;</iS e 

««5 3©»S^10 0 (n t) ©#£•, &3*f(lft5 3 
20 *s£BB5 0fc£»<5«-fr;js 1 o%^6> 2 0%lc-TH 
tt, WB©#£«:2f&tft.5 0 Lfc^oT, ^Si5 0 

[0321] m^m®5 3 ©Baii->7 k l-^^ 6 1 

^©7-^/^ (ST 2) Sr#J|W-«rifcJ:9, ft 

^ Jisssrfftjts-iiai), ai6o«^it 

01 3<D*^ffii:Sr^I!9#K:5rt^Tt5. 1FMI 
30 ft 9 , />&.< -f-tvtf, Hfffi 5 0 ttdff < ft 5 0 %R 

*). ^fc^-^^/v^SrA^-fttffSl 6©*^«| 
tftS. 

[0 3 2 2] 01 9 ( a ) ttgji 3©i5l;f^«5 
3**ltLT^5»S-OW5SSH|*S;t»j >5> |g| 2 9 
(a 1) ©Sic55 0©*^»^i*t^5i,% o |gn 9 
(a 2) ©@jB5 0 <D$cHkm&ftft.\ZW?> < , 019 
(a 3) ©B(ffi5 0©*^jW^SStPt^<, 01 9 (a 
1) i»f>Hl 9 (a 3) -^©^-fk (fc5V>f±^©iS?) 

7 b ^*lilK6 1 ftif©»J»lcj: ggi^t 
#5„ Z.om, 01©Vd dmJE(4^t:$ii-S^B^ft 

&X1k*mM-e*z. 01 9 (a 1) 35*6,01 9 

(a 3) — ©^b©^ ®B©^V-74#tttt^:< 
ft^. Lt^oT, SB 5 0 (OM&KX 6>T» 

©^l*©*)5#^T*)5. ^5fe©®B©^jF^S-Ctt, 
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mmmm<omit. *#sAT©»iMicua»**-e*4v*# 
mxn. ura©***?^^-*^ &s5©6 4Pgp* 

^%^Xi 5. 

[03231 019 (b) 1*0 1 6 © X 0 Kl^lB^ 5 
3d5#»LT^5^©^5£^&£^T*;fc5. mi 9 

(bl) CDHffi5 OCD^^jWft^StW^W HI 19 

(b2) ©pies o<Dm*m&& : tkizwz<. HI 19 

(b3) ©iH§5 5 0»^J$g2 s ftt>RffV\ 019 (b 
1) ^bHI 1 9 (b3) ^(Omt (fcSWi-?:©^) io 
te, ^t>IS«U^J;5^y-h K7^^H1K1 2©i/ 
y M^**|H]8g6 l^.»fco§iJ«lcJ;f). 
15, 019 (b) ©£5K«^W&5 3£#ia:$it:*i> 

[0 3 2 4] $ ?)lCffi7W-Ak- 
3§£Lfc^<fc5tc-t-3KH> 0i9 (c) ©£51**^ 
«*5 3&HB*»<^MR***ttfJ:'' % . 

Ell 9 (a) (DlBiitfffe^L-C^S. »JbHSr** 

u «iB»«*'(b*Ka-J- ; 5i*tti hi 9 (c) <nwm *> 

#&tfSjIL-C^5. 019 (a) *>b01 9. (c) COP 
[0 3 2 5] H2 0tty — 8K:«ft*b5««S: 

SESr«'>**awi^-C#*. Ufc#oT, EL^l 30 
5 fcfflEivamtt r^T% Ift 

9§**«fci-5fc«>* -9it U-C, N=10i LTtW 

(y-^.flr*»i 8 ic«c-rmi»tt& 1 onici-a) . 

0 2 0 tfttM-f 5*3RWtt, BMrttPWWiKBMJ* 

ami- 5. y— ^.Kv-r^i c 1 4*»e>ttff3e««s©N 
«m**y-^«*ifti 8 fcauwt-s. <frw*Kf±EL 

5. ELfH^i S*mj£1t%M&£-1r51t*>\^ EL$ 
^1 5£ft*i<Sl«Ht:l 7^ (17-f-A'K) OK 

*flHHli 8 » ft#4» 

[0 3 2 6] ot»), 17 V— A (17-f -/V K) ®K 
gim (IF (N— 1) K/N) fitfUtfctt£4l'\ r© 

JB*B!HIBWfc?Kt«Rt/** (IWA**) #1© £: 4*o L- 
tc&iX. @Hfe©ttHH£tti& 5 4< 4 0 &#4«itII*^£ 
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[0 3 2 7] 0 2 1 1*. 020 ©rawMsfeSr^swafc 

*©®Sbft^cplftK0-efc5. {f-§-$t^f**7mffi£:V 
gh (HW<A0 ^ttffi&V g 1 (LW^l 

tLTV^. «-«*»©*?L^ttlS*tf©#* ( (1) 

(2) (3) 4 if) &1E*L-C^3. 4*5. ffigcttQC 
I F**^-*A'©tfrg-f±2 2 0*ffcD, VGA^V 
T?t±4 8 0*t?fo-5 o 

[0 3 2 8] 02 1 Kl48V»T, tf— MI*»1 7 a 

(1) asa«$ix (v g its) , «*£ixfciB**T0> 

h7V-^^ 1 1 a*»by — ^ FV'f^l 4»C[p)^oT 

y-/«f i 1 8 l^p A^WixS. zzxi± 

HSifT (1) #Stjb2.t L-Ct&9H-£o 
[0 3 2 9] ^fc, y-^.fi*»18fciHt5^B^7 
-&*«EttJ5r£*©N« (ttWS:**fc"t-S*:». N= 1 

a 9*-* marc* a a?**-**jfcifc4vMR 
«r (k=5) t uxtftpj^-f-So tfc^^t, 

tCfilo©pj^©=> yf^tl 9 (Cfi2{g (N/K= 1 
0/5=2) l^^byy^^l lal-iWi? 

[0 3 3 0] ##3i*'Billff*s (1) SfSfcfTBT** 

(1) (2). (3) (4) (5) iWlktStlWZ. O 
**f? (1) (2) (3) (4) (5) y 

«t«-c*>5. y- h«*R 1 7 b «y- hit 
1 7 a©iSMatfgi:4o-o*5>. ufc#o-c, :'H*tr 

(1) (2) (3) (4) (5) J»fy^h9y 
5Htt«*as«E*fCt^4v^ o4 9> *^*T*« 
[0 3 3 1] SS6<)»-fiv 5BS© l-7y^^ 11a 

^tti^ti 1 w x 2 ©iisk* y — *<B-§-i& 1 8 

(o*5» 8KB I wx 2 XN= I wx 

2X5=IwX10. Ufc#oT,--#J8W©Nflfc*A';* 
K»felOtU4V'»»&iP»f^*SttI wti-5i» I w© 

1 of&wmsfE^y— 8»c«n?>) o 

[0 3 3 2] W±©»^ l-<tf, #IB*1 

6©3yfyti9tit, 2fg©msit* s ^' i:, y7A$tv 

1 1 a(±!fctt (Vt, Sffi) jjS-ScUfv^Sfc LXIJMH 

,[ 0 3 3 3 ] •11B]«H!:ajRit , SH*fT^ 5lB^tT (K = 
5 ) Xh Zfrh v 5 o©fgfb K7 y^ls 1 a ^tt'^ 
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WLtimtiZ. tcbz-t£. »#i&*S*f?5 1 ate* * 
wx l 0©m«SSrM-f- o #*i&WS3fcfT (1) if)^ 

teWfc?*— atp*!#3&*iS3m? 5 i b y-Mt 

[0 3 3 4] Lfc^ox, 4IV»tT 5 1 bKti^X, 1 
Hmm<Z>ffll*5 1 a tm—OimX'hZ. t<Dtcl^ % 

mn 5 1 b t *'>ti < t t^m^m 52 1 i-z<o-?h 

5„ fc*?U 0 3 8<d£ j^wyh;?- obj^ 

[0 3 3 5] &<D\ 1 Hftfctt* hflHHft 1 7 a 

( 1 ) 4 t» „ y- MB'** 1 7 b Kfi^fl 
ffi (Vg 1) *SfPAD$tv5o E)B*fc s y-f,^ 
^1 7a (6) tfSig&^tb (Vg imjE) , m&Ztllt 
Pf^lfT (6) 03 h7^^ 1 1 ai^V- X Ky^/<! 
1 4l<zftti^xy-xm-%-M 1 8^7°a^7A^;^c^Bfc 

J: 5 J: 9 % (1) {c 

[0 3 3 6] 1 H^Kfi, ^- KfS-§-|| 1 7 a 

(2) : tt#®#£4!>; y-Mf-g-l&i 7bfctt*-V* 
ffi (Vg 1) ds^PSixS. Sfc, y-Hf-§- 

Ml 7 a (7) tiSm&Ztl (Vg 1«£E) , 

EMFSffr (7) ohjy^^iia^^y-^K?^^ 
ici^tiftsrtoj;!), KSefr (2) iz 

[0 3 3 7] 020 ©BftifrSc-ett* ^-ilJJJtKfi 2 {g© 
mffi (®BE) -e^n^^ASrtrpfc*, #«OEL* 

Bf^©»*ti-5fc«>lctt; 01 6 teH^-f-i J: 5 fc, 
«#ii^M*tT5 1 ^0*^0*^5 0O 1 /2 

5 2 fc-f-fufivx. 
JO 3 3 8] 01 3 fcRMIHc, 02 0©J;?l;io©S 
^^H^5 3^@i®K»±^P > T*'(n]^#|jj-t" ; 5iv 7 1/- 
AU— h*S«^i:, ^^«5 3*S^ii-f 5©dS!SJt6«) 

[0 3 3 9] CWHUHfcSfrUTttv 02 2(C0^-T5J: 
5fc, «^n«s 3^fc»c5>SiJi-5<t«tvv 
^**^5 2 ^Px.fcgB^5S (N-l) /NODE 

1 0 3 4 0 1 i 2 3 liy- hflf i 1 7 tMf^gflE « 
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tt»T»*>5. 02 1 £02 3 'fcOSHWt, 

- Mff#*i 7 boidf^x-fcSo Mf-§-igjll 7 bfi 

? (VgltVgh) »f^t-5. tO^|i@2 1 £|SHf 
W— *>5V^JH«|-e#50!)-cRWSr4|f|»-t-5. 
[0 3 4 1 ] £*_t© J; 5 fc % *;i%fttt 5 3 

X, 7y 5 '*OMlW<, A&&Bffe*a**Xa-?# 
5 ©J&^tttej*Wc«>, 5/isectO t/h$V^rr3-e 

tyt7Ltt\ **J?£©(£TWt4t\, 
[0 3 4 2] JWBWOIHKiJtf jfefc*svx-t\ E L**- 1 5 

^*7XfflfflX%Z B •£©#:«>, ?v-y?mmmitKH 

20 [O343J024 fi|R)^ICil^i-5iif^fT^ 2 Wmft 

fti-&jj&t±m^&i-mmm&)x*h^it 0 ztin^ m 
i&Ltcmmomwim v^y-i?*? 1 1 a<o^^m^>x 

-BiLX^^tcftkmfeZtlZo ■Ztz, L — -f-7>-_ 
1 8 £ JpfTfcJHJ»-f-a r £ TA«F4ift*as#6> 
[0 344] Z\fr,\-*m-1%mKT--7\>&ft,z ) $mo)}t 

-§-Hl 8 03^^r6](C^|C^ hy^^COl/- 

5, y-xfB#^l 8fc»ofcBf* (®*JU, Biffi(D± 
T^-fSjWiii*) ©4Wfef±jsi3?«f iXflsKs*^ Lfc*5 

Sr*ilXt5 0 LfciSot, l — -f—i >/ a ? h*-|Rj£0 
2 4 4 JWfctrsS t ttffim^*^ fc -So 

[0 3 4 5] «±©J:5»c:, i — if— \.<o*fo* 
y-^m^rm.1 8<DM&Jjftkl&-m£ J £5z\h\z£ 

49, A^ma^B^^A^iQjrt-s i t^s-c^^ 

(M^CO&^^-^^i-p-p j j a 03#-|4^— &LXV^4 
» <£t>) o «±©»^f±. ih (l*JF*aBB!M) fcl^ 
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v V ©# * — *flMH*l 8 fcWCtSi Lfc**, 
t^ft^tf-f-v'a hfcJRUtb'Ct> lo©y— 

*flMMftl 8CfiofcWlO±T*filOTFTl la© 

4 5 **tty-*«-!Hft 1 8 fc»ofctt*©W*©± 
*fcf±Tfc»»Ufc1S*fc* io©u— 1f-IB*rtBBBC io 
A 5> £ 5 fcflMrt-* k^Hi "?*>5. y-*(§ 
«»18ilt-jB«Cl4« 

. [0 3 4 6] fc*s, *»wol960!"CttiHrtt!:» » 

m#n*r*< uTtiv\ 7i — A^rt 

tf, lHatT^-tfciaSlfT&aSlLTfcJ:^. o* 
9, *l#B©*?F*3BI8IW»-»l«BolBSlWTilB3 

# B'©WSrfT&S& U , m 2 # B ©*¥*&#« KB 2 
#B©®litWtlM#B©PISii : fT£5iiRU f3tlO 

3 * B ©HJRff £ S 5 # B ©®lifr£ 

a«u jM#B©*ff**#Mte#4*B-©w**T* 

A,, J*l#B©*¥*aEfflrafc*l#B©S*1ffcjB3 

# B ©ffljfcfr m 5 # B ©PI^tT fcWtt-S 4 v N 5 Htb 

[0 3 4 7] £t±©i"— 1f— : 'sa y hftfab. IS 

1, H 2. 0 3 2<DWmMf8.<OZhlzmfe£hZ>h<D-?te 

©WSHf^-efc503 .8, 1214 

2, 0504 t*©^©t^KSb:^©iii5ls#li?fcfc tSffl 

-^SClfcliV? fLTJfcft^. 0 4 3, 05 1, 

0 5 4, 0 6 2 fc i*©mffil§£l&©Mfiiia&l-t>®^^ « 
5 C o£9> a*±T©TFT©Wtt#— ifeU-CJSix 
tf, pi-© y 1 8 fcPMg Lfc^flEfitl- J: 9 A 

[0 3 4 8] 024 te*JV^T, $^ii^-®*fT!» 5 ( 1 ) 

Hrffitfes^ y-m§ii7a(± d) (2) 

a*»*£*vO*3 (02 5*#RR©£fc) -. »• 
Stiff (1) (2) lb, 

f«17b hfflUM* 1 7-a©aMtffii: *'oTV^ 

60 LfctfSoT, irfcHSSfr (1)>^ (2) ©X-f so 
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•J, ^fl-tl5 2Tfc5. fc*5, 02 4-Ctt, 7!)y 
*©l§^*<SM1-5fcft, &*TOft5 3£57>*JLT^ 

So 

[0 3 4 9] SfflWKlWU 2Wm Wt) Oh9>"?Xf 

9, K=2t*fe5^?>, y— ;Me-§-$U 8fcSK*b3SSfE 
|4IwXKx5=lwxiot*5) <DWM&y—*H 
*»18fc«rt-. tLt. 4i#16 03>^^19 

[0 3 5 0] flB*fc«#*1-5Sf*fMS2W*fT (K = 
2) t?fc5*»t>, 2 o©iEf& h .9 V * 1 1 a ^Sbf^ 
i"5o o*9, lS^fefct), 1.0'/2 = 5flf©««*s 
hyy^^ 1 1 a £S!EH3. y — *{§-§-i&l 8tCfi, 
20©K7y^^ 1 1 a ©T'n ^^Am^&JPxfcS 

[0 35 1] fct ^tf, «#^iS*tT5 lat, * 
S#iitf««fEI diU y-^{B^18^fi, I 

w x 1 o<»mm&m-ir 0 &%&&-mmn5 1 b&mziE 

^©®^-^^S#5Z.^tl.5©-CPB^ s ^V\ iSf^tT 
5 1blt 1 HBHPaWflte 5 1 a t ID— -t 
©^:ft, ##ii*H*tT5 1 a tmMSritiP^itSfc* 
tcS^ ufcHSW? 5 1 b t 5r'>^e < h h^m^M 5 2 
ii-5©T*S>3o ^©, 1 H^tCJ±, -7 s - hm^rM 1 7 
a (1) tt*»RtftD, tf— Ym%Wk\ 7 blCf±^-^ 
«EE (Vg 1) ^WJP ^fc- RP*»C, y-hff 
fll7a (3) (Vgl^JE) %: «R$tk 

fciusrfr (3) o.h?y^ i i a*>by— ^ K9-Y 
roiJKftm-rifci!), Si^tT (i) 

[0 3 5 2] i^©, 1 H^tCli, y- hff^ 17a 

(2) »±#*K2:fc!!K y- Mt**i 7 bKf±*^m 

JE (Vg 1) ^PPAP$tu5„ y-h«-S- 
^17a (4) d5514R^^ (V g 1 HJE) , il^^tbfc 
ISJiifr (4) oh7y^? l l a *»&.y— ^ h'JJ'* 
1 4l:i*]A>oty- ^.-fg-i-^1 8 d^n A^i»tc^gtt 

r©i5trtb^i-S^<b^i!9, H*tT (2) K 
(±JEa©®^-^/i 5 «»$H5o JU±©W)^t Hi 

[0 3 5 3] 0 1* 6 t mmX'h Z &\ ;B 2 4 ©SEtbTJfe- 

- 5 fcft, «-H^©.E L4HF-.1 5 ©SS3t»«ttaa»K»i- 
5fgt^£5„ Ufc/ilS-pT, «*^5-.3©®*»*ff3Sfit.^ 
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EI 1 6 4 if J: 5 *$&3«j|ifT 5 1^ 

[0 3 5 4] IH2 7»C0^i-5«t5lC x 2*<^S#ji^ 
PBHtf'S'l (5 1a, 5 1b) &m&.£tls 115 0(0 
±iaa»&T>ateJH&»«£ih/CV*< (02 6 t>#|g©;i 
to 02 6-CJlH^tTl 6 a t 1 6 b tfCV 
5) , L£>U EJ2 7 (b) co J; 5 t-x Hi®©TS3:T? 
< -5 ^S^fT 5 1a fi#ft-f--5^s 5 1b teft 
<&5,> o*(J, SiR-t-5Iif*fT«Sl*ba»*<*« 0 

xmmns 1 a icwta**^. Lfc^ct^ ®#trs 

[0 3 5 5J rw^aidMLT. *^^fi s |§1 2 7 
(b) t'EI^i-S <£ 5 f~H(ffi5 OcDTi23i-^5 — ®^tr 
2 8 1 frjftft (SO LT^5„ Lfc^oT. XftBX 

mflvess o <DTmtix*m$i&ih,tcm&^ ®ffi5 o© 

ft, 02 7 (b) <0**a*Hi*fi ! fctt > S^JftJ!)© 

[0 3 5 6] 02 8fi0 2 7 (b) (OtMSLT^ 
5 0 02 8"CWfe*»©J:5fc, 9Ka9RfT^B95 0© 

T3a<oM*i 6 cfT*T?a*i$ixft.aHa-r±, mss o© 

^^•ISf*fT 2 8 1 ^a«Stb5- 0 ^5— ili* : fT2 8 1 t± 

LTfc*3*i LTA*fcV*± 5fc«j£iTS. fcfcjttf, 

I^lItTFTl 1 b<0=i>?? h*—/^ 

*», '^5-H5HfTfcttELJBISr»ritL*l,^i:d»-e*>5 0 

[0357] Ei2 7-T?fi, m&5 o<DTmcy*—wm 
(tr) 2 8isris:tt5 (*ris-f5 % bss-ts) at 

w'ixfcBBfti"«'bo-ef4J5ev\ fct;Ltt\ EI2 9 
(a) IcEl^-f^ J; 5 (d % Kffi©T3a;o»£>-h52{c^£-t- 
5 (-hT$Sfc*S) 1212 9 (b) lC0^-f- 

5£ 5 !-Uffi5 0©±iatt^$— B3fcfT2 8 1 
-f^tT-feS. ■oS9 ) Si® 5 0©±J2 : £rTj2© ; £;h^e 
■*tfc^5-M»fT2 8 1 tr^jA (S2S) £Lk©J: 
0\zmf&-tZZk\z£r> % iSE©±TK&£58El;i'b*tJS 
-?#5J;5fc:&3. «±©SKE0iJfi, 2iU^tT?rlRl^51 

[0 3 5 8] *^K(iCtblc:Pfi^i-5t > o- T?( i/j:< > f- 
tttf> 5B*fT«rlB)B#*R"*-5;fr5£ (02 3fc#J!B© 

r t) -eti^o 0*9, 5 m%nmv%mW)<Dm&i±, 
y % -mmn 2 8 1 « 4 n^mattixax v \ *38w© 



(36) 

[0359] &&*<ommn&mm\cm&.-tzmw>jjm 
1 1 a <Dm^ =7V* -bmsct* t &mm\z & 

L*?- 1 5 ass&fls L^-t-< 

[0 3 6 0] H3 0»4r©fWltjSl*i-*<>©tfaS)5. 
03 0 (Dg#«E;i:f2, 1/2H (*¥*aEJWK|© 1 / 
10 2) 02 2, 0 2 9'TRHtfc'J: 5Jd v ttftOffiff 
nSr^fcilJf?-t-5^jfeT*fe-5„ -&CSC1/2H (* 
¥*£#!Fi3©l/2) teEl 5 v 01 3t£¥X*mWl.tc£ 

5. r©J; 5f-<^.fc^s - irtcit), h7X^^ 

[0 3 6 1] H3 0tj3^T» RW*»*fCi-*fcft» 
3? 1 ©$3RT-f± 5 H3fffT&|^B# U ^ 2 ©»rax* 
ttlH*tT*»iRi-5iUXKW*i-5 0 Jf, ^1© 
20 mm (SfF#©l/2H) T-tt, El 3 0 (al) ICH^-t* 
Sipfc:, 5Bf*frSrlRl«Pfc»*iSr-r5. r©iijf^f4El 

fi-§T»l 8 tC»Jc-f-m^(iBfJfefii© 2 5fgt-r5„ L-fc/JS 
ot, #ISl6®F7V^!?lla (0l©lf*1j| 
^©«^-) i£l±5m<DW.ffi. (2 5/5IS^tT=5) 

I8]-T?@«©m4fcifc!), #Iif*l 6©n v-^viM 9© 

© 2 5««%Gfft!fll*Mttlft¥<0 1/2H (1 *ap*36 
ffllWOl/2) 

[0 3 6 2] ^©rt^se,, *«i&^PfKff«>SS' 

J:5»-5®^tT© h?^^ 1 1 dti*7ftmh&ft, 
So Ifc^oT, **^f±E13 0 (a 2) kttZ. 

[0 3 6 3] »oi*oi/2H»iiii!ii, iwmfi*m 

0 (b 1) fcH^UTV^. ##ii*W*tTS 1 a l±3fe 

40 kmm£5feo)mwt*m-t£5iz&m («je) ^n^^ 

A$JX5. 13 0 (al) tE13 0 (bl) b-C&mm 

VIM 9©Jg^mJE©^k§r/h$< LT, J;(3ffiigjcg 
^©mSKSrsft-fr?) <t 5 fcft-C$>5o 

[03 64|o$9, H30 (« l) t «ft<0|ifa^ 
mSSSrSitL, «a$fcmBS©l;jj5t^^5fflS-C3a-^lt 
5. r©Ml©SPg-eH x St©hyy^^l laT* 
. 7*n^7ALTV^5fcft N Igf^Uthyy^* 
©'<?y*fc.fcSK2#«£LTV*3. ^©^2©S|i& 

50 t\ ^-^tftta^^ofia^i-sHXtTo^sraiRb 



ft §32003-3231 29 (P2003-3231 29A) 



71 

[0 3 6 5] tea, &&frm)$,5 2*mm<D±.frbTJj 
isnc*aiEu mz&z-nmn 5 1 a tHB©i^ 
bT*i6]^*«i-5 - h tm 1 3 & wm&m t mmx 

[0366] 0 3 1 fi0 3 0 Oigtb^-feSr^-r^fcfe 
(Digtb&^TfcS. 03 1 "C^S J; 1H (1* 

2o(D7 I -X(4I SEHIff«D9ft5. ISEL 

lis 3 He LT v ^5 . 
[0 3 6 7] f i\ I S E LflMfrfco^TttW*: UT*5 

<. 03 o£H;&£-r£ K9-</<iaisi 4ti, ««tm^iH] 

A|a]K^^>'TV7'/£2f^6.*^Sn5„ 03 0<DH 

m«S£ffi^7lHlKB cDffi^lfi I S E Lft-g-te «fc 9 QWOitM 

[0 3 6 8] I SEL{5#tt, L W^/HDB^, 2 5{gm 
1 8^bcD«*£Sry-^ K9-f/<I C 1 4*s®iKi-S 
fc*«tHJ*iaiSAdS!»iRi-5) . 2 5{S, 5fg/«Cif©S 

[0 3 6 9] 030 iZTp-tX o teS^ii^MSSSfr* 5 
(1) mm y U BXfoZ&f (@3 0OlH©IS:#f) , . 
y-Hlfil7ali (1) (2) (3) (4) (5) 

#31jR$;ftTi^£ (0 1 vmWfcfcoWrk) o of 9, 
B*ff (1) (2) (3) (4).(6) «W^fyf^ 
h^y^^l lb, hyV-^^ 1 1 c ^^^fiT* 
fcSo ffc, I SEL^L^/K'fcSii 1 ^, 25fgm 

1 8fc«tt*JxTV^5. ffc, Mt*» 1 7 b 
tt, t7lE (Vgh) ^PPJP^ix-CV^o Lfc^o 
T, BStfr (1) (2) (3) (4) (5) (D^Jyf- 

y^h7y^^iid^t7tlt'fc^ *f-j£1-5B 

%^<D^\.%i-\z\z.\-t i mm^w^x\i^\ oat), 

[0 3 7 0] ISKCIt, 5BIOh7>^^ 11 a 
a*, ^r*VE:*ix I w x 2 <D^M* y—xig^-fo l 8 tegfe: 
■f . -tLT, #B#i 1 6 © a ^7* 1 9 K ti, 5 {g© 

fcfe, #h7 1 1 a Htfctt'. (V t , S\m fr— 



[0 3 7 1 ] ra«fJC«*i-5IB*fT«S5Bi*lT (K = 
5) X'hbfrb, 5-O(0mm VJ^i/^f 1 1 ariSIW 
t5. oft), lBififcfc!!), 2 5/5 = 5{g<D®Sft/!>s 
h7y^^ 1 1 ate«fch,5.- y-^m^l 8{£fi, 
5oWh7y^^l 1 a C^o #7 A^gcSrJR^fcsi 

OK»*jfe"CH*J5:»#atf««E I wit5«f, y~* 
8lcfi, I w x 2 5 <DMM&M'T° »#5i*B 
*=fr (1) J:tmi$KB&x-*&#£&tf*t&^B 
fff5 1b y-^fg-g-i&l 8^©««E***«JP*-&*fc 

[0 3 7 2] Lfc/JSoT, Bf*ff 5 1 bit. 1 HjfflK© 
fs^±5 1 a tl^-^tfc5„ «£j&2MB& 
*t5 1 a fcm«Sri«aPS*5fc*t)U:a*iL*:Pf*fT5 1 

[0 3 7 3] #C<D 1/2H 1 / 2 ) T? 

fi, St&^-BSffT 5 1 a ©^.Sr31^i-5. off), 

(1) W*frB<0*4:»iRi-5. 03 l -CH3 5 

fcl, ^-hfifil7a (1) (DZf-iK j-^mfc (Vg 
1) asepJPSav ^'-hft^l 7 a (2) (3) 

(4) (5) l±^-y (Vgh) ^MS^TV^. Lfc 

aso-Cv-BSUtT (1) oh?y^?l 1 afitb^^ 

Bi*tT (2) (3) (4) (5) ©^yfy^h 

5. oft). #i!iR#JST*;fc5<, I SELjPHW 

-</V-Cfc5i5^> 5ffiF*«*UJ*i^5«ii(Em^7lHl8SB* 

iiw^n, ^.comumtim^Bt y— ^ft-g-iai 8 

SBRStv-Cl^S. y- 1 7 b ©^SJi^fe 

Wl/2H©«ltf{TO<, ^-7«JE (Vgh) & 
FfrSP^ixTV^o Lfcd5oT, B*ff (1) (2) 
(3) (4) (5) ©Ms/f^fyy^^lld 

&*y*mxh r> , #isi-5B*fT©EL-i(iT-i siaa 

ttSg^tvC</^<CI/\ oft), *A*T«»S 2T?fe5. 
[0 3 7 4] &(_h©r BfUtT (1) Oh^yv; 

^.^lla>4S x ^ti^-til wX ScDm^^y-^W-g-^ 
1 8fc«Ei% -trLT, ^-B^tT (1) ©^^fytl 9 

[0 3 7 5] &©*¥*aE)HKn»tt 1 
B*tT*!V7 h-T5o of 9, ^rt^^iA^-B^;!) 5 

(2) T?fe-5o ft#]<Dl/2H<D#IP«g-m, 03 11^ 
■*-J:5K:»#a*H*1f!^ (2) B^tTi XhZ&f, V 
-Hffi^l 7ali (2): (3) (4) (5) (6)^ 
MftZtlX^Z. of 9v B^tT (2) (3.) (4) 

(5) (6) ©^^yfy^h7^^1 l'b, h7 
y^nMcis*>»4 ffc, ISELi5L 
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fc* Mf^l 7 blrfi s *71JE (Vgh) 
»StbTV^<5. 'Ufcaso-C, H*fT (2) (3) (4) 
(5) (6) ©*-i* j/fy/F7^^ i i dft*y 
ttHBTf*)9, »«i"*B*tT©EL*-7-i 5K»±««E«s 

H*tT ( 1 ) <Of— Y*&%1$k 17b ( 1 ) tt V g 1 fiffi 

Bf^fT (1) ©ELf^l 5f±,^i-5 0 
[0 3 76J R^3i*?-r5iii3!lfT^5®^=f7 (K= 
5) 5 o©|gii) h y >-v?^ ^ 1 1 a jesgjjffs 

o**K lM^fcfct), 2 5/S = 5f©HliS 
h^Vv?** 1 1 sfcflHtfi. 1 81^ 

5o©h 5^**1 1 a©7*n^7Am*SrAP^itS 

[03 77]^©l/2H (zMF*SfflP.g©l/2) T? 
S#ii^.W3RfT5 1 a (0^£jlifH-5 o 

(2) W*fTB©*£«R-f-5 0 03 lT'iM^J; 5 
f-v ?— Mf-§-$ll7a (2) ©3^5, ^VlflE (Vg 
1 ) #W&n$*U htt-g-fti 7 a (3) (4) 

(5) (6) \%*7 (Vgh) dS^D$HT^5„ Lfc 
#oT\ Bsilfr (1) (2) ©h7^^11attKi 

ffcfcn mmn (d iiels^i sk^^u h 

SWT (2) f±y-^fg-g-^i 8tem««rilfefcL-a^«J|K 
IBI) -e*>5«s» B*fT (3) (4) (5) (6) ©*-f 

7*t«8T*fcS„ OSD, *31JR«i8-C*)« 0 £fc, I S 
EL^Ht^VT'ifcS;^ 5{gm»fD^tll^i-5S»Sai 
^IUSSB^il^$^ £©«jfcttJ;fc|Sltt 1 2 2 2bty 

i 8 ias«tts*uTvi5.- */c % hflr* 

Hi 7 b©:|m4^©l/2H©:tKJii^>fbiS&<, 
ynS. (Vgh) *S^An$^TI<'>5, Lfc^bT, H* 
fr (2) (3) (4) (5) (6) co^.-Ys/^-v^h7 
l l d &*7lim-?$> 0 »J6i-5BBdtTOE 

fi5 2-Cfc5 0 
[0 3 7 8] &.±<DZ pj^fr (2) CD h7^ 

1 8»C«E1% tLT> #HHltT (2) ©n^VIM 9 

-So 

[0379] 030 x-tftpj Ltcmmxmi. m 1 <omm 

TGHJUfT (Gf42^Ji) Sril&U #H*frfcttN{&. 
2©$P f g-CfiBHfii : fT (BttGJ;!? t,/Js$<, 1 ^±) 

[0 3 8 0] Lj>»U tt©#5*fb*>5 0 JB 1 ©JMIB-TG 
lJ*fT (Gtt2£t±) **KU #K3&fT©*g*n««E;oS 
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©»2©)BIHI-Cj4BH*fT (B»±Gi»> t>/jN$< % lfit 
±) *ra»L^»iR*tbfcH*fTOttfii©m« (fcfc* 
U 1 ©B*f±, l®lfltT©mM) **N«£ 

ft*J:5fc7*n^9Ai-5*S:-eife5. 03 

0 (al) fc*s^T, 5M**T$rflB»fc»jRU #@f£ 
<Dh7^i?Xf 1 1 alC»4 2ffiF©«*fcfltr. Lfc#o 
T, y-^«*»l 8fctt5-X2«=l OjgOtft^ifE 
*V5„ &©Jg 2 OJHIHJ-CttBI 3 0 (bl) }C*5V>T, 1 

io f±i o 

[0 3 8 i] fc*s, i2i3 i Kfei^T, mwuD^mnzm 

5»ra^i/2Hi U 1 W*fr«:Wii-« 
fflMSr l/2Ht Ufc^i*vtH3fe^-5 t><D-pf±&lr\ 
ttftOWafTfcHlSteaSIi-sJHMfc l/4HiU 1 
S*tTSraMR-*-5»!MSr3/4Ht LTt> ±l\ 

tOTfift^i fcfcfcff, 2H»HTt > 1. SH»n 

20 [0 3 8 2] 03 OfcfcVvr, 5®*^^|S)B#»C 

S«t"«»ir4Srl/2Ht ^20»Rfli2S 

±x 5:©©*^B(<fe«^S:II^T?#5. 

[0 3 8 3] *tc, 03 OtCfc^T, 5W*tr^|R)^ 
I«t5IlC»r S ^l/2HtU lB9Rff»9K-t- 
5M2©M^Srl/2Hti-5 2S|it<b Lfc^i^lcPS 

^■f-5t>©^»±/«ei\ fct^tf, ^i©©i5gf±, 5mm 

fTfcRWfcWRU «2©^F B ^ttWI5 5lli^tT©5*>, 
2pf*fTSr^*?U, *^{C V 1 iS^fTSr)lJRi--5 3o© 

x - ^ Sr*# & A/T* t A v\ 
[03 84] &.±<0*&W<ONms<A,xmW)jjfeTi*, 

G-mmn-v. ?— hfs-g-^i 7 b<D®.M*m— icl, 1 

i"2>r irjrj;??, ELjU-^l 5^ife*rUTt^«F|HJ*i 

$t5rtiiT*^5„ r © J; p ^-pi^tTT\ f— V 
<tf«l 7 b©jfe^Sr(D— (a, ->7 h $-&T 1/^-5 C t 

40 g§6 1a, 6 1 bfr^p-T^^-^-e^^sTl, ST 

* LI/ ^ ^— h«-IM»l 7b»CVg I^U73$ 
A7J S T 2 2SH u--</w©^, H«^n i7b|: 

EP^Pi-S S T 2 1 F/N©3WIW«»tL ^-CA^ 
tt©ffl|HJf4H ^©A*$tufcST2 

1 HJc:|r1S8 Lfc^ n^ciK2 T?v-7 h LTlrKfc' 

[0 3 8 5] f£H s E L*^ 1 5 ^^r^^y-f-^mm^ 
50 0. 5m S ec{llfct5TO5, iOjBJB^«^ 
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nWMbttt. L*»U *yt7PI?:10 0msec 

a±fc**i:, tfe*^>t. ELI 

■7-0>^-^7^f40. 5 m s e c £A± 1 0 Om s e c 

5: 2 m s e c K± 3 0 m s e c tiTI-t^t 5. £ 
L<»*> ^-V^7Jl»Sr3m s e cEA±2 Om 

1 0 3 8 6 ] mBffi 152 <D#mmz. 1 otc-t-s t & 

5o Sbfc»*U<f±l£A±5£ATti-S-t* s #*L, 

[0 3 8 7] mmm<Dfrmmt±®itmtW}m-?$z 

N=4t?f±, 7 5%*S|IBffiT?foO, 2 5%W^ 20 
-efe5„ rott, 7 5 7 5%©B^ 

5 %<DlWISffifc 2 5/3 %cO^Hffi© 3 ^ * tf* 
^DTISK) (tWI&fflfti?) fcfTo-Ct>A<» 0* 

[0 3 8 8] fc £ MftMHBfe Jffc*5^T, fift&t 3- 

1 L.t:t>«tv^) . NT S CcdKiBSt* 

#«»3rlEU:5SrFi:i-*. ft*>\ # 

3 \*±.(D&wm\z.® v si? ^nufc-rs 

[0 3 8 9] 4fe«*BIB5K>M*5*HB5©*l'fr 
£MM<Dffim* 1 i 0. 2£1.±0. 9»T 

LV. «&U:0. 2 5£Lt0. 6J£TF (NtT-^i - « 

*btfl. 2 5£Ui6WT) ii-*ifc##*UV\ 0. 

[0 3 9 0] l»fcfc9 07U-Aftli 4 10£A 

±10 0ti.T (lOHzEli 1.0 0 H z J^T) U 
V\ SfcKfil 2 ^±6 SUT (12Hza±65Hz 



75 

[03 9 1] ^Tnic-Bri, #»5l§-ctf\ ¥- 

1 7 OffiffK: «t t) HfeQBB* $ «r«Mfc$*4 r t &X*£ 

-Cfc*V\ JfetKWUfc (03 3, 03 54^ 

KHSpJn1-5«« (ttE) 

[0 3 9 2] ft:Jb\ EJLh£>*3Sl4s 0 3 8 ft Jf©«flE^ 
p^7i©I«, 04 3, 05 1, H5 4ft4TO* 

t>it£l/Vi3 8fll h7^^11d5r> S43T 
itVv^'S*? Hd4> 05 l-Cfih^Vv?^.^ 1 1 

[0 3 9 3] ^- 7b©lF/NOi 

WfctfV V g 1 K-fSBWUtt 1 F ( 1 F t><^> 

/cd^-^fes. fcf£L, mm^vyv^Mm uh) 

i-<'^-7-*-h{S€-Sil 7 bSrVg 1 CUTELY 
1 SSr^Tt^-frSTj^i^. 01O3yfytl9©« 

[0 3 9 4] ^<oH«©^MW*'t>praE'Tf*5J:5 
-C-, *)5v^tte»«)H:«ft:**5J:5J-«J*U'Ct>J: 

[0 3 9 5] ^(Di5t-KCDffi (Mfl«*«5 3 0ftll 

[0 3 9 6] ft*3> 016 ft i:*T*tt, y- 1 7 

b fcV g 1 fci-SJHIHI (1F/N) Sr**fc^MM (#« 
*K) VglttSaiBlilF/ (K/N) W^Ffl 
SrKDil^lSi-5i: Ufc^rHPS^i-6t>wef4ftv\ 1 
F/ (K/N) CD^^SrL (L^K) Q]%tt UT t X 

\,\ o*?), EL^i 5Km-rmm w 

ffl) zmwtzz. t\z±vm&5 o t>©*c*> 

5. Ufci5oT, IF/ (K/N) ©SBP3SrL (L* 
K) 

2 b L = 3tli5 0%<DM& (=!V h7^h) ^t?:ft 
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mx'hz* u±(om&ma. ELm+i 5 tmwjmb? 

11a t<Dffl\ZXj y<f->yn*b bT© hy 
W*9 1 1 dSrlBS (^J*) U :©F7^^1 
1 dtl«|pt«i t tci«t t>, WS55 Otr*^*7*/Tt 

St>0>-C*>3. KT> 03 2£ < J?!^T > -tOjHkMlC-o 

[0 3 9 7] El 3 2 li£*ttlCfiB 1 OSi^«^-Cfe 
•5. 03 2OB*fl»j*tU. 7*n 9~7 -k&ivtc I wlBiSft 
#E L«^F 1 5 KjfcJ-K E LlS^ 1 5 £SJ8%i-£. o« 
Us Sih7V-^^ 1 1 afiyD^^A^tu^^ tfc: 

mt>%%\RlVT V9>'i?x9 1 1 a SrJJ-fc ?/ H (^-^^ 
ffi) fc-f"5^*5BI 3 2©JKSb*S;-e*)5, £t&, r© 

[0 3 9 8] El 1 ©iWS&«/£t? JJ -fe y 
fcftfdte. h7^# 1 1 b t b9>"Sx9 1 1 c & 

5. (213 2 "CEI^-T 5 <£ 5 1- h 7 * 1 l 

h*±yjt7Mffl1rZ>7- Hg-g-tki l a (■?*— h<g-§- 
iWR) % F7y-/7^1 1 oSr*>'^-7$iJ^J-t-S'7 I — 
hfttiSl 1 c (y-hfS-g-^EL) tSr^irLT$lJ® 

lie <omm\±m & {cEi^-rs «t 5 ufc 2 o©-> 

•7 h \s*s*9 6 1 ffTx.fiJ:^,, 

[0399] jf- vm^m^R t v- bm^-mEL<om 
vmmttmitzitz t HmftwRogtut 
{n-^ns.h^ms.bnm ^-mi^el© 

igf±, y-^m^ 1 8 ©m^wsi 1 6 ktop 

l-{f 4$E LfiE Lotyt?*!^^^^^^ 
v-7 h- l/'^^ 6 1 a t 6 1 b i:©ta^mflESr^ 

^-a-tt, v-7 h 61at6lbCVgh (^7 

WE) SrB&IH— -^hl/^^eiaCVgl 
(txiffi) Srv^ h u-^i? 6 1 b ©V g 1 (^-v^ 



(40) 

E) J: 

[04 0 0] WT, 03 3£#flB,L&#^ ytyH 
W}tt\z-o\,^xmW*-i-Z> 0 El 3 3»4y-fej/ hBttQJK 
StMllSTfcS. *i\ 0 3 3 (a) fcH*i-*J:5 

JgKU h7y^7^ l l bZ^SVtmfc-tZ. -T5 

^t&ffl h7^^ 1 1 aOKKV (D) SSH-i 
^-h (G) ffif|Ji/ 3 -|>«t/ l£ t,, i b«%^» 
h^v^l lal±lof07^- 

^JtfSfcSo -©^figT? h?^;? 1 1 d^^"7^i 

h^vs?** 1 1 b&*^&m\z-mt£^ mw>m 

mi bdSh^Vv'X^l 1 a©<7*-h (G) C^fC^tb 
5. ^©fc«\ h7V^^l 1 a©^*-h (G) Sg^F- 
H'Kv (D) ^t*s|s)-mtet^t) s h7V-^ 

9 1 1 a tty-ts, h (mmzmtsfo^m) kkz. 

[040 1] Z<D h?l/i?X9 1 la©!)ty h#Ji 
2» ^St^«T-fc5 0 OSD, 03 3 (a) ©#fc«-e»i, 
^ 1 1 a ©#tt^ CTH*5®Efig-e*>5. Lfc#o 

r, 033 (a ) . <DWift*mm-rz> ^ t «t t> x 

& $ i i 5 © Tib 5c 
[0 4 0 2] **S % 03 3 (a) ©»^©tufC N h5>- 

30 7>-^^i i diir^vjfcjgKu mmmv7>^^9 

1 1 a^mMSr»S-ri:^5t!i^Sr3li£-t-5r<t2!>s$fSL 

L^l 5 I^HiSffliTEL^ ^ 
= v Ky^ HSr«:T$^:5Sn^$>5^fe,Xfc5o r© 
IMf^lWtts 1H ■ ©0. l%^_hi 

0 %«T t -f 5 r 4 WS L V \ $ h U < f4 0 . 
2 %«± 2 %KTi <t 5 r i *s»* UU 
L<I40. 2MecKl5 (I secHTi)5:5J:5t 

-r^ri^^Ltv ^®iffi©iii*i 6l:-gL 
40 xW&<DWift (03 3 (a) ©BfffcfrSKftO -fcSOfcL 
Tt>J:v\ W±©fbf^Sr^«Si-5rifcJ:!J, J^tbffi h 
?^MiOKWJ' (D) «Hf-«BE*s«cTL. 
033 (a) Ottgt^A-Xftl bt«*«EtiiiS 
x-#5 i 5»c4«. ne*J, &±©*«f± v *?gBj©{t!i© 

[04031 03 3 (a) ©HJg^Srft < i"5t5i:\ 

1 b mSftdSjjtfr, n >^ vf- j 9 ©S^-Wffi^/h $ < <c 
•Slil^^feS,, L-fcdSo-C, 03 3 (a) ©*}£^(± 

so 3 3 (a) ©^Jt^tt, 1HW±5H«TJC-T5C t 
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9 , - ffl E L W©a*> ±i 5 9 Iff* t'l:lli s *>?> fc 
feX'fcSc RGB«5*I*T? 4 ELffftHTOlT, t 

±-efco-ct> iv^ifis 5*T?-t>ftv\ **s, :©» 

[0 4 04] 03 3 (a) SrHJS^ 1HW5HOT » 
©fflM*SV^, 03 3 (b) ©sfcHRfc-fS. 03 3 
(b) |ib7y^^Hc> h7y-^^llbSrt 

H3 3 (b) (owni-i. umzhVLwisfrtf. 

ic, nib/a bv y-^? i u©y- h (g) ass^-con; 

[0 4 0 5] t>U T'Oi/yAmsiEI w^O (A) Tfe 
frfcf, h7^^ 1 1 a te«ific£:03 3 (a) CO^SS 

*^£JH5i-?£3. 03 3 (b) -cea*©«« 

^n^9ASrfi ; 5^T**)oT , b> ^PlSicoiPeiffl h 9 
y-^if©^7y^4U-C^t<)', 

[0406] IU33 (b) CO^cT/n^SV^^ El 
3 3 (c) {cm^i-5-£51-. h7^^11b, K 

7y-^^iicii7U h7>-^^i i dity 

tlw (= I e ) ?rELifl SfcftcU ELMi^l 5 
Sr»***S. 0 3 3 (c) {C^LTt>, 01 

[0 4 0 7] o£ 0 3 3Xf&Wl-tcmW)-JJ : & (y-t 40 
•y Mgfft) tt> IBf&ffl h 9 y-^^ 1 1 a t E L*^ 1 

?^?CKWy (D) JfiHFiy-h (G) 

(t>b<f*y-* (s) JK^ty-f (g) m=f-. 

(G) $&H^-£tr2*Sm nBfrVB.-h"t-«JBfl©IWte 

-t l-c, < t h$s 2 (ommtm 1 ©wfmfcfT 5 



3 2<D*^;co«t5ic. h^y^^iibib^y-^ 

[040 8] s««»^ttt± (t> u ww&ftac-fb^* 
zmmnte, v±-ybwm ih 

k % el^i s^ma^dw&s*!'. H**Tr±B?jsw* 

tfSS9i-^&SXB$l3S*t&:bo-C^< <£ 5 Hi**. 
<fcl/\, 03 3 (a) fflytj/ l^Sf&feKfrfrtuS CD (-it 

[0409]Sfc> y-fcy h^Hl®3SfTi*otr5- 

ts/fttltu fro*— 9-y?i-tei>st>fe&vx 

t«tW\ fctx«. 4Pf^fr ; lrlIl^y-fes' 
(1) (2) (3) (4) &y-tey MKlifcU *©IB 

2C07K¥*S^Ra^viBi* : fT (3) (4) (5) (6) 

fc, WW?- (6) (6) (7) (8).*ytyHM»K 
-TSo ^fc, ^co^4CD7K¥^»rat-x H^fi 1 (7) 

(8) (9) (1 0) Sry-fey h*l!8l!:-r5 tV>5IEtb 
WfcBS«S%**tS." 03 3 (b) % 03 3 

(c) 60^11)^^03 3 (a) COigib^ffit^UT 

[0410] * fc, i m&oMB-t^x&m&Khs^ 

HMtttDty h^tcLTd>e>, 03 3 (b) 
(c) <D^aSrHJfeb-Ct> J:V^ tHV^5*t?t>*V\ 

[0 4.11] &*5,i 0 3 3 © y.-fe -y HW.! 

^Wttfc «rr. t K J: 9 * felaWfftW**^ 

?r*!ST*^ -5» . «fk0 2-2 co^liv. f^N/Kfg/NW 
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5c Z.<DmW>Jjfe&. V— hfg-f-lfcl 7 bSrffilflPU h 

h \z. i. <? £ h fcflHtfcWfc** SrH^t?# 5 r. t f± » 5 
^#5; £ fifl- 5 "* t? t> 4 v \ 

[04i2] 0 3 4 n y ± v hmm&m^i-tzm^mm 

<Dffim,m-nhZ>o ¥— b KW^EJfcl 2ali ( 13 2 

\z&tfz>?- vm^m i7a *j iu?y- hm^-m 1 7 b 

"T5 9 h7V^^l 1 b*s^->-^-7$iJ^$^ 

5. ^— hfa#l9l 7 blc^-^^mffitrPPAPi- 

5„ v— v K9'-tv<nwi 1 2 b (4, m 3 2 K&ttsy- *<> 
hm-§-i^ 1 7 c bm&m 1 7 c 

[0413] LWoT, hff^Hfc 1 7 a h 

K9-f/<0»l 2 a-eifL, 7 
-FK7^^«12bT*S#t5. *©fe!!), f-yy 
1 1 bSrjJ-vSitrTJ&S&ffl b^lsi?** 1 1 a Sr 

>-$-B:T|gtbffi ^7^:? 1 1 a \Z.%M-? v ? &i£. 

[0414] 03 5(2 y -fey hSgfb©^-f 5 V^-f- 
hT?fc5 0 ^-hff#^l 7 a^^-Vflffi^PpiDL, h 
7V-^^ 1 1 bSr^Vj*-^ fgtbffi h7V^^ 1 1 

^mEESrPPflUU 1-7^^1 1 d Sr^^fiU: b 
TV^c Lfc^ot, EI 3 2 (a) ©«i^-DtV> 

[04 1 5] 03 5©*-T ^ViT^-h-trfi, iHr-/ 
H$PfU42H 7 afc^->-®£EiSpnAP$ 

*K h7V^^llbMyf5) £LT^5*^ £ 
HtRg^f 5fcG>-Cfi*V\, 2H«±T't>J;l\ 

1 H^mX'h^XhX^\ y ir^ h^ra^H^ 

MK-f **»l±y— H K?<f><6lN.l 2KA7J-f3DAT 
A (ST) >^^«HWC*«»C«f3E-C*5 Q fciitf, 
S T^^ATJ-f-SDATA^r 2 HDimomH l"OH: 
■fttli,' #y- hfi^l 7 a^fetUTj^ttsy-fes/ h 
J«Mtt2H*IMi4i5-. R*lw % ST^{CA7li-5D 



52 

AT ASr 5 HJHMOIHJH i^oufc-ttxtf* Mf % 

Ml 7 ad»bW73$H5y-fe 5 ' hMMtt5HJHni:/j: 

[0416] mwir$<D})±-y mmn (d ©y 

-Mt-§-|ftl7c (1) it, *vmffi^B«nS*t5. h 

1 SKffr&n^ft/c^n^Amsfn was h^^** 1 
1 cSr^LT^tbffl h?^;? 1 1 a ft 

[0 4 17] ^p^?^^ (1) ©^*-MS 

#«U 7 cfca-7«ffi^EPJpS^ h^^** 1 1 c 

asa-^u ®*^y-^ff^i^it)ii$tu5„ rant 
m h7>*sx* 1 1 awy-trs/ hvtmmm&tiz m 

7b»c»4^-v«HdSTOp$tu, h7V^ 
^ 1 1 d ^*yut, mw>m h 9 l/i?* ? 1 1 a icy a 

'fT (2) Etfcfcovvcfc, (1) ilSl«-e*9» 

BSi"5c 

[0418] 035 ICiol, v-C, y -t y hJBIHJttl H«P B 1 

■efco fee 0 3 6 y ir y hmm* 5 H t Lfc*j£M-e 
*>«.' yirs/ hMra*rtoH»Mfc-r5a»f±$»--h Ky-T 
^0^1 2Jc:A7J-t-5DATA (ST) ^^^^8^^ 
^IC^Jg-e^S. 0 3 6X^4^— h K7-<^^tH]?Sl 2 a 
(O S T 1 SB^ATJ-TS D A T A £r 5 HMRIOIIQH U"< 
^b, Mf-sm 1 7a d^ttl73$^5y-irs' h»! 

iw*r 5 nmmt LfcuM^j-efe^. y ir y hjHWtt* « 

■C# 5c L*^ L, y ir y hMffl<Dm&ftte&if;mmtf1& 
[0419] 0 3 6 a y -fe s/ h^P^Sr 5Hi LfclUSM 

t?fcofe 0 roy-fey h^fiiiiKWliTfco 

7-f ^®SS1 2fdA7Ji-5DATA (ST) /^^SrftiJ 

[0 4 2 0] B3"4©ElB*jfc-Ctt, y-hK?^<0 
Kl 2 af±^>?te< H2o©->7 M^v 5 ^.^|fll?g (lo 

Hft#^ 17a mmm. to© i of*y- bm^-m 

1 7 bfMff^) Wfffcbfc, ^-©fcJt), ^- K 
^^ElSSl 2 a©®BSS*;iS*#<fc3fcV*5*JB#*> 
ofec 0 3 7f±-ir*— h K9-f /^IfilSg 12a CDv^y h Ui^ 
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5. &*5. 03 5 103 7ttt^-h -F?-r/<iaKi 2 
a, i 2 ba^m^^-o^y- 7©k-§- 

;dS^&oTV^©T'&;&;i 5 &K"?fc2>o 
[04 2 1] 03 7©ORlH&3 7 .1#W"JPS*T/TV^5- 
r. ti^SH MUHSll 7 a ©tii# 

fi, V7 M^**Ih]B&6 1 aWitui&aj^icDOR&i: 

7 cfiv'^ hV-v^^lSE&e 1 a ©tU;^^©^^ 

[04 2 2] fciSLfi, hUv^^IUgSe 1 a©2 

(1) oy- 7 cK*^«ff#(il*S^ H 

iie (i) &m,M ^o^9^©!W»-<?*>5. 

|5)B#K, Iil6 (2) C^-het»17attty 
Affi^ffi^StV B*16 (2) ©F7^^Hb 

*«*>TWiift9, W3R1-6 (2) ©iaSh7^ 
* 1.1 a^Dt'/FJHS. 

[0 4 2 3] mm\z. "yy hu^^niBe ia©3f 
eicHU"<^ft-§-d 5 m*^tv-cvN5^ hhi 6 (2) 
©y- hm-^-j^ i7c (c^-vmffi^w* ®* i 6 

(2) aSfSSE (SEE) 7o^7irotiffc5. IrIB* 
lc s ®* 1 6 (3 ©-7*— hflr*lfc 1 7 a 

tBA£*u iii6 (3) hyy-^^nb^*; 

«i4.9, 1*16 (3) f»fflh7y^^llai5 
yt-yh^tlS. 2HIP-I y-hfltH7 

a*>6>fi*-^SJ0 5 tti*£*w .^-h«**J.7. cfcl 

[0 4 2 4] yo^^ti©^ 
bt hyy^^l 1 c*Spl^C^-V^t^5 (El 3 
3 (b) ) *7b^5AD* (03 3 (c) ) fc» 
h7^fliciS|>7^^11bJ: 
t> tjfefc^-7«Mii**fc» 03 3 (b) ©y-feyhtt 

1 hy^^ 1 1 biOfcfet^b^t 

iBfc-ra&Rtffc*. ^©fc^tctt, vm^m 1 7 

a hfll*l» 1 7 c i 9 t>5tfc*>'«ffi* s WJP**V 

[04 2 5] £J(±©|li£0iJI*, 032 (S*6<)tCH0 
1) (DM^#^^iai-5HlS«-Cfoofco L;0>U #38 
Ktt-H^R5«$^5t>©-Ctt*VS fcirxtf. 03 8 

eSr^-V-^-^SiJ^li-Sit^J:?). 01 3, 01 5&i:* 
•CH*i-5Nfflf^A'^W«lSr»5l-e# 3. '0 3 9 140 3 
8 ©# U-V h 5 -9-©IB*«jftT.Oiefi«OttWEBT?*>: 
;*,<, EAT* 0 3 9.4r#flSb^*5tj N *i/y|>5 7-©B 



[04261 039 (a) lC0^t*5 <t 5 b 7 Vv* 
^llc, h 7^? 1 1 e £;*-7:|KfjglcU h7 
1 1 dfca-^ifctBKii-S. mSftT'D^ 
7A| h7y-^? 1 1 b© K (D) Sg^t y— 

b (G) *B^tt'>9-Hfc«i!ic9» 0^i"<t I 
b*tt#*h,5. -»WK:» bvvv 5 ** 1 1 bfilo 

tt©7^-;vK (71/— a) x-mmyo^v^^ % 
mzm-rmxithz (y-brntefi^yviM 9^1 

aavfe^) o ;®Mt-h7y^^i ieM7tI 

IIbiSh7y^llaOy-h (G) ^©^ft 

(7*-b (G) Jg^tKK^ (D) a£HF-#-> 

b (g) asfB^Kwo- (d) agT-tasiiii-m&ift 

t), l>7y^^llali!J-fe5'> (®5fc£:S££fcv^ 

Hi) mmm y?>v*9 1 1 b©y- b 

(G) J*mV vls'S** 1 1 a <D*f 

20 — h (G) ffift*iT?*)54^, |g»jffl b7^v>7-* 

[o 4 2 7] r.© h7y^^ i i a* h7y^^i 
lbroyty MKfft <m«Efc*$*HKfB> te. 05i 

y hm&.z&ni'fcVif&bmffix-hZo oso, 039 

(a) ©^"Cf4, 3 I^VIM 9 ©Sg^lHJKltt, ^"7 
tsr>tE (**#«HT,*&«>aHI*&WE. r©ttffi©*fe 
#{f^±©mJ££i$iPl-3-iK.fc^ F7^^1 

so ^7-fey h«BE»4 h7^^ 1 1 a » h7y^^l 
1 bo«H4KiiSC-Cll*5mffittT?*>5. L-fc^oT, 
i39 (a) <DW}ft*m&-t-Z>ZtK£V. ^g.pf*(0 = 
yfyfl 9 h7^W 1 1 a , h7^?l 
1 bdSffi«t^»S^/£V^ (o^9x JR*^«K OSiA/i? 

[0 4 2 81 ^*3. 03 9 (a) »d*5V^tT t>0 3 3 
(a) tR*fc, Jl-ky h©ja»*W«r«<-t-5»^ 
I bi;»s«jx, 3/7^1 9©iSS J jF-«£E^/h*<* 
40 5^|B)* s fc5. Lfc^oT, @3 9 (a).OSi^Rli 

3 9 (a) om&Rmta* lHEi±10H (10tK¥* 

SHEJlTt-i-^-t/i* 5 *?* UV\ *>5VM4, 20dse 

fill] 3 3©^K*S;T? i t.lll«lx*)5„ 
[04291 033 ( aO t>RI*^*)5«Sv 0 3 ; 9- 
(a) oytyHRIt; 03.9? (b) .©^^^7 
A^fi|t5rM)»^toT : ft5^{±v 03 9 (a) ©y 
so -fey @3 9-(b) ©IST'P^^^if 
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-eoJBlHi^HJtflt {-mm ttuZfrbfBMtittL^ (@ 

^ffl»C$tu-C^5) o 03 3 (a) &5^f±0 

3 9 (a) <DV±-y htkWifrb. EI 3 3 (b) ife-S^f* 
0 3 9 (b) ©mggya^^A^SiS-COffl^^, 1H 

©~C*>3. fcSV'fi, 2 0/isecPji2msecHT 

m h 7 * i i y -t ? v ^ s tc , 
5i-5J:5lc:^5„ 4fc, mm 5 onim&h'&.T 

[0430] 039 (a) fcHJfeiL 03 9 (b) <D&; 

03 9 (b) tth7^#llc, F7> 
•^lldtrty^ h7yv>7^ l l e5r*7$ 
•^fc^-^fcSo 03 9 (b) Wtttitt, mSS7°c:^7 

SSI 4^fc7 p o^yA®»it I wSrffi^l (&-5^«:B*i&) 
U Z.<D7°Tiy=7J*nMl w&WMyvyy-km b7^ 
11a \Z.ffirt. rW^n^AH^t I w^^^ 

J: -p t-. wmm b 7 1 1 boy— f- (g) ag^- 

[04 3 1] rn^^AmSSl wdSO (A) (.m 

it^) -efctufi, h7>"^? 1 1 bf±SifE£r0 3 3 
( a ) O^Sr«E £ foWmtmW Ztitt * £ ft 5 7> 

03 9 (b) T» 

. m^m#;Wi<Dyi-7-t y bMS ^mWimvyyj^-^o 

«>> b7 1 1 a fc-SW* h7^^ 1 1 b© 

[0 4 3 2] 03 9 (b) Olt^a^??^, 0 
3 9 (c) (C0^-f-5«t 5i-, h7^^ 1 1 c, h 

7y^^iidtt7L, f-7y^^iie^y 

HT. ISlffl h7y-^^ 1 1 b*>?,C?7'P^7Al 
Ml w (= I e) SrELiH^l 5fdjjftU ELf^l 5 
*^7t$ii:5„ 03 9 (c) {cBILTfc. UmzUW* 

[0433] 033, 039 TRW tfc^tb^SC ( y ir 
y MBS) l±, mWiM b7>V*9 Hafc5^iih7 

^•^^ nbtE Lm* 1 5 m&wwi cmmmtif£ 

V^btf&<, h7V^i?l 1 e$>5V^ih7y^^l 1 
(D) b (G) (*>L<fiy-* (S) 

m=f-tv-b (g) *fefc-«tt«>fc«gii-Hif« 

Wiffl bv W*90>tf>- b (G) **Vstr2*?-) H 



(44) 

86 

z^3-b-rzmi<Dmftt> - ttiEttflrott, mmmb 

l (DWjftmzft ? h<D-Qh 5>o IgioSbf^ 
fcfettS^IM h7V-^^ iia fcswi h7y^ 

* 1 1 b t ELf^l 5M*«HWi-5iv^5»m±, -& 

1* bti£J3lo*#-et±<cv\ tu ^i ©tbm-*5fts 

Kifflh7^X?l 1 aji)5VMih7y^i5'l 1 b 

io KWV (D) SgT-ty-h (G) ^WSryg-ht 
5^1 (oWiYf^ff^xh^P^])-^ y b^M<r>^7y^- 

[0 4 3 4] 03 9©#^VK*7-©iB*«JSfcH\ « 
l7 , D i /7Af7y^^ l l a Sry-fey h-f-^xtic 
J: 0, U-CIEt!!^ h?^!? l lbSrli-fey h 

[0 4 3 5] i3 9 0*l/yR7-OBIi^-eit 

20 y -t ^ S4ft*-ett, &-r ishmmm b 7 y-y* * 1 1 b 

iEL«^15 HQ SrBJBH-S k \, LfdS-sT, 
Il7"n/7Afh7>"y^^a©KKy (D) 
t^'-h (G) 4BH?- (t>L<f±y-^ (s) iS^ty- 

h (g) As*, sfejc-jttwtjEsii-Harajt^o^^ 

Affih^y-^^cy-h (G) «T-?r-^tf 2ffi^>. 

h^y^^o^'- K (G) ffi^5r$tf2 

ASrtT5®2W»f^tSrl^J£i-5fc<0-Cfe5 o -fit, . 
so t tM2cDl!)^»i^l©i6^^ff5 1 bWT'fc 

[04 3 6] Bifc*5M*JBtt (t» U »B*«JftaeflS*s« 

SS^tTtt, ytyh«« (M^^^ffiO lc&9,'9r£ 

[043 7] W±WHMMf4, m»ft7°D ^7A©f|i 

msyu ^7A«i«i; bmm-rz z t 

04 3&MS7'ay7J>;<DffimmffiZ*SVZ>l)-ky bm 

[043 8] 043 0>wmm&-zti. mmm b 7 

9\\&^])±y f'ftfFik'&SfcfeO h 7 9 1 1 

^i&ffih^y-y^;? 1 1 a©y-h (g) s^tKK 

so V (D) *^M«r^ s -hS*5. ^fc, EL*^15 
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fcSBt&ffl F7y-^^ 11a £©«Sfc&S§£'£J»H~5 h 
7y-^?Hd«S^5 t KIT, 04 4*r# 

us l * a* . mff y d y 7 a <Dmm& t * it 5> m 

[04391 044 (a) ^0^5 J: 5 
^^Hb, h?^^ 1 1 d &3i-.7:|*f§fc U 
>V?** 1 i eSr^-^^»ci-5o IM&ffi ^v^^ 
llaOKWV(D) ffi^t^-h (G) SmiVa 

- K*»i 9 ^ 0»-^-r i 5 1 1 b s^ssa-us., •* 

©fcfc, h7^^na»y-h (G) V&=f-t KV 
-TV (D) ffiT-i:*5I^-mtti:^t)s Wflh?^ 

* 1 1 atty-lr-y b («SE=S:«E£ftV^t®) fcfcS. * 
*5, 1 1 ht«*K» fll3 3fc 
5V>I±0 3 HD|is)»H8-§-l-I*]»L 
t\ ft^Dic h5y^^ i i a h7^ 

* 1 1 e ^Hry^X. Y^y-i?*? 1 l a \z.nM*W. 
LT*5< 0 ^©^ 04 4 (a) ©tbf^5r^ _ t"5o 

[0440] rCDh7V-^?Ha> h7^^1 
1 bOU-fesf h^f® (WJlSrSE**^**) l^ 4 1 

y h«ES:«#Ufc!R«fc«!Har?fca. o*9, 04 4 
(a) <D^-Ctt, ayfyfl 9©«mBJfctt;. ^7 

5„ ^©y-fey hSBEiiffiS&ffl h7^^ 1 1 a ©4* 
ttfcjSC-CRfcSWEttTNb*. 04 4 (a) 

nmft&m&l-ZZbKi.y). =§-il^f©=> vy ^D- 1 9 
(ciifgtbffl h7V^^ 1 1 a dS^StSrSt^ft^ (o* 
t), ****** GS^t'OK^U^) ) 

y-fey h£*Wt) o 

1044 1] &*5s mffiT' n/7A ©IHSitfSj&t-*^ - *: 

mM^oiryM,(ommm^twim^ 044 (a) 

©y-fer;/ h©f*lfcWrWI$r*<i"aiS£» I b««#«E 

So Lfc#ot> 044 (a) ©sastfiwttBjaKfc-* 

S£.S*Sfc5 0 ^JSf^Ktt. 0. 2H»±-5H (5zMf 

TfeSfflPg) «Tii-*r.-t*s#*uv^ £S>fctto. 5 

s e cW±4 0 0m s e c UTtTZ Z t 
[044 2] £fc> y- hflMHft 1 7 e tt|tr»©«*tT- 
©y-b«*lll 7 a t*illCLT*i< Zt*W*l> 
V\" O* 9 » y- Mf ^i® 1 7 e i.*tr«©Pi*tT©^— 

£way- h^^t^o way— 

5<Citt. #BK*ffJ:9 / >4<i: , blHW«±fca«^ 
Jx5ffl^tT©y- MB^&)KS:fflV s 5t>©-C*>5. U 

*.« » 2 HjMTifrwy— Mt *»©«#*?K*rJa v*-c*fc 

gjS^W^til^ h 7 1 1 a ©y -fe y HSr^JSb 



[0 44 3] Itray- HW»*aSr $ fcfcAflsttfclE* 
■Tixtf6AT©J:5K:*a. «S"t-5iii^tT^ (N) jS^ 
nt u -t©y- HS**#y- MB**1 7 e 

(N) % ^*-Hf§Sl7a (N) ti-5o lHiCI 

w*fT# (N-i) mmfrt 

t> *©y-h«*»#y-h«**l 7 e (N- 
1) , y-Hlf»17a (N-l) « 
lM**T©*©lHftte»W£K31BJlMT# (N+l) 
BJWiiU ^©y- h«*»*sy--h«-S*l 7 e 
10 (N+l) > ^-KlfllTa (N+l) k-fZo 

[0 4 4 4] m (N-l) HfflM-ett, ft (N-l) ® 
^tT©y- hiB^-Bl 7 a (N-l) [C^-vmffiA5fpjp 
$H5t> ft (N) H^tT©y- hfs*^ 1 7e (N) 
fcfcd-i'WE^BWlP&ax*. y— h«*»17e (N) 

ifMra©H*fioy-h«*i»i 7 a (n-i) 

m (n-i) ir<T©ii©h7y-^^i ib (n- 

1) »yu y— 1 8©mffi* s ^ibffl h9>- 

-^lla (N-l) ©y-h (G) j«^fc##3i* 
20 tb^o IHUfl^ 'W (N) iSmtf©]!!*© 1^7^? 1 
le (N) ieSb« h?VS?Xf 1 1 a (N) 

©y— h (G) SftKMy (D) «ST-ra* s >'3— h 
£JV igftffl h7y^^ 1 1 a (N) flits' h 

[0445] (N— 1 ) HMffi<D#i(D% (N) MBWe 
tt. % (N) W*fT©y-Mt*»1.7a (N) tC^-V 

■ms£i>mim£*iz>t. m (n+d H*ff©y— 

Sl7e (N+l) »Ct>^-^^E*5ppjp^tv5o 
pt, ^ (N). iBilifT©^©^^^** lib 
30 (N) #;;3->-U y-^««»i 8fcH«iPS*fCV^«« 
h7y-^? 1 1 a (N) ©y-K (g) ffi 
T-t-S^ii^nSo IHBtK:, fl( (N+l) Pi^fi 1 ©®^ 
© hy y^? lie (N+ l) Igtbffl H7 

y-7^11a (N+l) ©y-h (G) «+iKK 
V (D) aST-IBiS^a— iiSb^ hv^i/X? 1 
1 a (N+l) ^y-ts, h$tb5 0 
[0 4 4 6] £ATR«fc, (N) Hjfflra©^©!?! (N 

+ D »p B Tctt> as (N+i) ®^tT©y- hm^rm 1 

7a (N+l) fc^WE^SlJPS^Sis US (N + 
40 2) ®^©y- Ms-§-iSl 7e (N+2) lCt>^->-m 
JOSEPJP 5*1,5. Lfc*SoT, JR (N+l) Pi*tf©B 

io^y-y^^iib (n+i) as^u y— ^« 

la (N+l) ©y— h (G). ^t-«#ii*tt5. R 

Nfic fs (n+2) mmn<D^mo) vvw** 1 1 e 
(n+2) »yu mmmhy-x'S** 1 cn+ 

2) ©y— h (g).. %k=f-t -Kw^y (d) ss^-'ra^^a 

— WmmV^V**:!! a (N+2) *s y -fe 

so [044 7]: JW±©*5|BJ©Way- + #JP^"^tt^ 
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1 HMffl. mWsft h 7 * l l a fi ]) -fc y Y 

[0448] 033 (a) tlsMfl-CfcS;^ ®44 
(a) (DD-t-y hfttek, 04 4 (b) 0tE7'D^7 

j±vtnt*mm*k-oT?r 044 (a) <ov 
■fej»httti>E», 044 (b) ©ma^/n^-Mfca* 

[044 9] 044 (a) SrHJfcfL 04 4 (b) 
$K-f-3o 04 4 (b) fi h7V^^ 1 1 b Sr^-V^ 
•g\ h7V-^^ lie, h7>^^ lid 
*fc4Ktt-C*>3. 04 4 (b) ©^jgfi, flffi^n^^ 

BS1 4d»e>7'D^7ASffiSrai^jU ^-<OV°n 
JESr^t&ffl h7y-^^ 1 1 acD-7*- h (G) SS^IC© 
£iMf dBtb/B K5Vv ! ^i5' 1 1 a CD-7*- K (G) jjg^F- 

1 1 d«r#rL1>*7$l^5#»±fct\, Sfc, 01 
3, 01 5te¥(DNms</Vxmmtj:t*kM&--£iiltZ>Z 

(lSiBfcjS*r«««r*»ISt»t«IB«*8feT»*>«. :© 
^i&^-jfefi, h^^^^ 1 1 e Sr^->-^-7ij)f^$-ar5 

tf s h.7^^ i i e.*s&5S-efcv\, rwrttt^tfr 
K:RW*rUfc©T?» RE****-*. 
[0 4 5 0] H4 3 0«jAfc3V^Ht[94 4<0BMi^&-? 

^9AS*b5«p|Hjas|OT»K:«c-c«tU<J5c5 0 ^©fc 
£\ l l a©^^9y^fcJ:5BfS8Sg|S 

< , ft#fcW****«:|*3l-ct 5. 
[0451] 044 (b) ©lt7 , D^7 5y^ 0 
4 4 (c) (-0^-|-5 «fc 5 h^V^^l l blrt 
7U ^V-^^ 1 l dSr^^iirT, igliffl 

1 1 aH®7-D^7Al»?rEL*fl 5 fc« 
U 5 8r$83te<**5. 

[0 4 5 2] !ZX±.<DSlo\Z s 04 3 O^JEE^o r7*9 -Md 
*tt«*38W©y-fey hWtttt, $1% HDISl'fflftC 
IWfflLT. ^IDJ- h7V5?^ 1 1 d$r^-^$-B: N ^7 
V-^^l 1 e^7$*T, h 7 •S'S* $ 1 1 a fd^ 
SftS:^i-^l (OWlift^ F7Vi?x# l i a £ EL^ 
1 5 Ha£#J#r U *»o x h 7 ?Ha©K so 



(46) 

WfV (D) ffi^7*-F (G)'iSHf- (fc.lXtty-* 

(s) ajB^y-h (g) ^ x $e>K-jR«fcaE5i-t- 
tit£mmm h 7 *<D-y-h (g) «?-**tf2» 

^^ 3 -hf5^2(D»^ < ■ «WBtt^©« % IB 
h7>^^ 11a (ceflE^-n^^ASrfTpSSO 
Sbf^i 8rlBSi-<5 tons. 

[0 4 5 3] «±CDH^jTtt, IBS) h7>-^7^^ 
11a (0 1 <Dmmffi&(DW&) 7j>fcEL*^l 5Kgfc 
l-^SfcSrfWPI-StOlc, 1-7^7^ i l dSr^-v^-7 
io ^itTfr?,, K7y^7!? l l d&sJ-^ySiirSfcfc 
left, h-W-S-j^ l 7b*jfcfci-345«j6S*)!j, 
Ofc&ICtt, F 6 1 (-7*— MUSS 1 2 ) £S 

s6»t'*S. L*>U h u-^i? 6 1 
< * y- hfa-§-i» 17b ©$J»tv'7 h 1/^7^6 1 Sr 
JB^fcco-mJR3g^ffct?£&i,\, 04 0TtfiKi-5*S; 

<, 03 8/£if-CjftWUfctotDmSfE7'0!/7^«^ (77 
•tfcfett, EI4 1 ^fO®i7'B7 , 7A©BIi^t*feo 

05 0/ t ei'-eSi5g-r5iS5/WT^mjESrTOp-f-.5 
30 -r /<ihiss i 2 i±£« 7 i vtcn^ t u < r*^ 

P=yfy7oy-h C l 2$r«=K7 1 tc« 

«Lfct LTIft^^-rS. ifc. 7-7K7^/q4*S 
it^y-^m^ l 8 »±Hiii$««lir/j:sfcfe«i»-t- 

-f^HiSl 2 ig$££;h,-0'»5 0 — * v =&Ii(^©<7-'— h 
7 btt^*T$IJ^4 0 1 ilftKSJiT^S. 0 
4 0 T-f±4*©>7*— hiS-^m 17b ^5 1 OC5^*TftlJ^i6| 
4 0 1 k9MZtox\i*Z. fits, 4*oy- hfa#IS l 

— 5 o fi/>& <tt5 «±{r^-Sij-t-^ r 

L<f±, l o J^±{c^fij-t-s 
rt*#*u\ ^fefcfi, 2 o«±fc5>»i-5r ^7j5 

^f4^C^>fcV^ x 7!) S/TJ^EX-^i-Vo 

fe* tM-t^iiJgb^v^ ^*T$iJffl)i6l4 0 1 ©**sos 
#< ifet), *JP^4 0 1 (DU^Tv- htmM\ztj:Z> 0 L 
fc^oT, QC I Fg^^/KOf^li, SE*S^© 
*^S2 2 0*Tit>5^&, ^ 2 2 0/5 = 

2 2 0/1 0=1 l^-cyDy^ftfS^g^fcS. 
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0 <Dmmmx'i-±. titrtm** ou, 4 o 1 b , 40 

! c , 4 0 1 d 4 0 1 nkMfr. *Z^W£ (V g 

1) *PpjDPrS*». t>L<fi^-7ttffi (Vgh) SrEWH 
U y° fcELKl^l 5 fcSKH5®iKiSr*^ 

■4 0OHtfl , ei4» y— .Mt*»l 
7 b i^*TW»*4 0 li^P^tftik* 5 *^. U 
fc#o"C, Ut** 1 7 b _i£fffM»»4 OliO io 
S/a — ^tttt»£LfcV\ y— MI#^1 7 b 

ij£ff*fl»i*4 0 1 i: *5^iig-g-rs rt«5/iV^*> 
^MI4 0 1i>bf- 7 bfiiJ£ILfcB#© 

1 *PBU^tv\ f- ^ K7^^ 1 2 fcf±y- Ht* 
117a *sS8l**ix-CV^5. ^~ H§#* 17a 

1 7 b h 7 y 1 1 d (0^- h (G) #S 

■T-fcSBKSax-C^*. L-fc^oT, ^WP«4 0 1C 
(Vg 1) asaiJB**u*:fc#» Wtth7V^ 
* 1 l aiELl^l 5 &©ttWBKtr9jSU 38^*" 

ymB. (vgh) asppjp**tfci*r±, el^i sot 

^VIC*"*. W««4 0 1 

?-f/<|H*l-2#y- Mt**l 7atffl*t5Piit7 

(v.g i) ©W5^tii*?3aE^ B y^ 

(ih) k:bmlt^5::£#»*i^v L*>U'-*t 30 
fc»»T«fe©'^tt*V\ jR*TfW.»ISl4-0 HcHMBTf* 

-*iH)H#i:ivO*545*.1>)fcv. MWi4 0 1 
y? a SihJfc«**ti»H-at ^ fc:4S 

lH«*fcR£S*t5t ©"<?«&<» l/2Ht't> 1 

— ©Hf*«ja©*fi-c*>-3"Ct; ^-M««i7bS:- 
jfeWftBW* 4 0 1 fc*tti-« ££U-.fc *>\ 

Wi*-mx*%z>. b3 2K*jvt, y-nt#» 

17a fc£*rMIHK.4 0 1 fcSSKU JJ * y ■ h 

nri, ^py.^wwtr*siT*s. 0*9, *«w©y- 

[04541 SJLk©SGK«te* '1 B*fl ^ t i *©>§ 



52 

[0 4 5 5] 04 1 fi-tCDHlg^jT'fe?). ft*5> 

uTiftpjsri-^. 04 1 -c»±ii*if ©a^y— ns«* 

1 7 af43OC0lB^ (16R, 1 6G, 1 6 B) £|5|B# 
(Cg^i-^o R©lE-§-i:»±3&5£.©Pi*B8Jt4:&*U G 
<&IB*ittl*fe©W*Hii«:X*U B^IEftliffe 

[04 5 6] Lfciiot, y- MB**! 7 a ©>i#U£ 
it), mil 6R. B*S1 6G*5j;tfIIiSll 6B*SRB* 

B*l 6Gtty-^«**l 8 G/i^y-^^ 3 
yfyf 1 9 Gfc*£&tf. ®* 1 6 Bf±y— *flHHft 
1 8B*»by— ^^=vyviM 9B»C*#iitf. 
[0 4 5 7] 16ROf7 lid »*y— h 

h?*?** 1 1 d»*y^h«*»l 7 bGCil^ 

ti. iii6B®f7 v^** 1 1 d ny— MB-g* 1 

7bBfc*ER3;h/C^5. bfciSot, Sfl6R©E 
L^15R> Bil 6G©ELifl 5G, B*16 
BOEL^l 5Btt8U«K:*>^7MW^*wi#^ 
#5. o*0, ELS^l 5R, EL^l 5 G, EL 
*fPl .5Btt-tiT^H<6y— h«#«H 7 bR, 17 b 
G v l7bB*WPt5iiKJ:9» ,^*T^ra. jS*T« 

[0 4 5 8] r.o*j^Sr^m-f Sfcfeldtt, E160#^; 
|c*5V^. y- 7 a Sr*2Ei"5 V7 h 

u*Sx*E\R6 l t\ y-h«*«l 7bGSr*Si-5 
S/7hu^^ia»6-li» y- MB*»l 7 b BSr* 
3Ei"5->7 ^Eltt6 1©4o&»J5£ (BBS) i" 

t^jg^TfoSo ft**, y-^«#^i 8»cFf^m 

«©N«©««tr«EUv EL*?1 5 iwff^SSinONfg 

/^^ayfyfi 9lC0|#^(7s ^yfvti 9f- 
BffaomJElil (m^t) *«S-e#4v4»fe-e*>«. - 
^l^yfyf l 9 ^ttBfSoejEffi (msKffl:) <t t> 
ttev^WEtt (tttttf) *SRSS^5« fcfc*.tf» 10 

= 10 tLtt^tEL^l 5fcaEH*««E»iN = 
5 0#a-tPI-t/«CS. Ufc:A s oT. *»W»N«©« 

ee^i sfcatrtsi^tMBrt^^**^**. tu 

<(4, BffMffiJ:.?).t>^:tv v moit5rEL^l SJc/^v^ 
s (^Oi* v ELlfl 5KaBKU-C«««rjlt.i"t»fa 
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ia (eh *m7F-tz>w&) \cmm (w,ee) /d^a 

[0 4 5 9] lai^^^^s/^^^h^vi;^ 
9 1 1 b, ii c^t'fiN^-rv^^-e^-r-sr t^s 

T*#5 i 5 (efts, 
[0 4 6 0] Ili/SlCtoTIi, ^#S»tmflE 

[04 6 1] $k: s @ioMyfy^f<7V^^i 

lb, 1 1 c ZPf-v^MZ-tZZ. b<Di.K)^m^ 

•So Pfty^K7y-^^ i i b^^-7i-5t#ic: 

^llaO^'-h (G) ffi-^mjBE(i±#L, J: 9 MS 
^£&3„ t=fc, ^ipgp*^ir-t-^m^ffiSr^:#<-r 

[04 62] *<om, hm^-m IZath? y-^ 
*1 1 a©y-h (G) t&*ffl\zmm&)lz=i^1r^y-l 

9b§r^u &2m?mm*mimisitzffii#.hft$hx* 

h%> (042 (a) o ^O^yfyfigbo 

§*f±IEgiC0 = >"f^ 19a 1/50 «_h 1 

/io«Ti:f5:iW$ u > t ^Ctti/4 0H 
±1/1 5«Ti:-f5r iasSfSLi,^ iL<|ih7V 

^^llbOy-7-!r-t- (y_^,_ KW> , (s 
G) klXWt^-h-KWfV (GD) ) ^*©l^jy 
±10^TK1-5 o $6)JcSf*L<fi, SGgi©2 
^£l±6^JWT^i-Sr<h^^Lv\ =>>^V 
* 1 9 b©Jgj*ffi«f± % avfyfl 9 a 
(h7V^^l la07'-h (G) i f. 7 V-7 

**i l d©y-x (s) *-7-lH»!:»j**fcttEiibT 
t> J: v \ r h®mt£ klifazt&w bfcffl £ r«t? 

[04 63] ^#^lt®E^^©=. V:r V* 1 9 b (D 
®A (®m*Cb (pF) tt % 
y7yfl9aOti (fltCa (pF) i-TS) 
£^ h7^^ 1 l afflfie-^ (Hift&j*-? 
feRft*Jfaf£>&7** — B#) co-7*— h (g) SS^f-SflE s 
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K (G) S8HF-®Ev b &Wm-tZ e ittfe©B&»fi, 
■Ct/ (200Cb) "S | Vw-Vb | =S Ca 
/ (8Cb) 

ii4S»SU^ e 4*5, |Vw-V 

b i tf± % «s&^ k 7 ^ o ess^oiffi^aE t 

io [0 4 6 4] £ib\Cfti£ L< tt\ 

Ca/(100Cb) g | Vw-Vb | ^ Ca 
/ (1 OCb) 

[0 4 6 5] h7y-^^ l i MiP^-v-y^/M^U 

^llboy-x-y-h (SGt>b<fi- 7 I -N- 
-fv (GD) ) §4 ( Kyy-v'x^^sj-vLTV^Sirt 

[046 6] fc*5, £U:©**f±. g] 1 ©®3?S#l/£fc*tf 
TN&<, ltOS*mt<,^|-e*5 s fc£*tf, 04 

2 (b) fc0*-f-5J:5fw^u^h5?-(DB^fll^ 

Hi 7aSfcttl 7bt K^V^i? ! j a CD-t*- h 

(G) «HF|HJKE«*fctt^i-5 0 x-f V 7 

vs^** lie ON^+y^tt^A-y- hWJiir-T 
3« tUli^yf^^y^flic, lid 

[0 4 6 7] ilOlET-B^AOf^fcfcotll, 
y- MS**1 7 c tffiilffl h7y^? 1 1 a CD -7*- 
h (G) *WWfcJ|#iklt«BE»±ffl03>^'viM 9 

1 1 c h y 3§^g^mjE 

*&mtD=Z^ l i*9-l 9 ctth^^^^l lcOKU 
(D) (ayfyf! 9bflS) t s ^- hff-§- 

i»l 7 aUgtCEBLTtiV^ ^tfe»t«EEIi^ 
fflO'aVfyfl 9 clih7>^ll aOy-h 

'o (G) y- Mt#mi 7 .«jKE«UTt Jt 

^tfeJtliillg^ffl©^ v-^yf- 1 9 c f4 h 
7V^iic©FKy (d) «hf- (ayfyfi 
9b«) t, y-H8*|ii7cMtEfUtJi^. 
[0 4 6 8] .tffjHtloayfyfi 9a»? 

SSrCaiU ^yfy^iOl-7y^llct 

fciiiid) ©y-x-y-hticc (^tatt^o 
y- H«**teBPip$^5Js«jBEfl|^. ( V gh) <b 

y- Kft-&a^fpAn$H-5<smjE{f# (v g n ^ 
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5, A»*JR**SrH5l"P**. 
[0 4 6 9] 0. 05 (V) ^ (Vgh-Vgl) 
X (Cc/Ca) ^0.8 (V) 

[0 4 7 0] 0. 1 (V) ^ (Vgh-Vgl) X 
(Cc/Ca) ^ 0. 5 (V) 

1 a (0^- h (G) JSHFi^- h«^8l 17a MlCg* w 
fettmjE^^fflO^ V^V-^ 19b Sr»J**/tttia*i' 

[0 4 7 2] ^yfV^h7^?l lb, 

1 1 c (0 1 0«J«0*&) Sr^SEA±»C7C# < &f&-t » 

1 9 b**^5 WO«MI"C*> 5. 

h 7 ^ l 1 b „ lie fi^-f ^/HSW/^ - 
^y^;vftL = 6/6 /unfits: k&&*\ 
£Wi7C# < i"5 r. t t>£#fttt«EJB© = J'* 1 
9b**/frT«wi:Kift5. #J*-fi\ W: LCDJ£Sr2 : 

tt. W: L©Jfc£3 : 1 &Lb 1 0 : 1 «Tfci-« £ k # 
<fcv\ . . 

[0 4 7 3] ffc, ??fgljl;)I«©3Vfytl9b so 
SltS-i****^. R, G, B©§EL^15© 

1 5c7>IESbffl h7 V-^^ 1 1 a coy— h (G) Jg^lC 
^p^yAi-^mJE (««) «*JI4**»&"C*>*. 

iii, R(D®^ro=" yfyfi ibRSro. o2pFt 

L*:#Sv (G, Be?®*) ©ayfyfl lb 

G, llbB&O. 02 5 pFi:t5. R<omM 
©ayfyfl IbRlrO. 0 2pFtlfci^, GO 40 

= v^vf- 1 1 b G i 0 . 0 3 p F £ U B (Dpi 
^OayrVtl lbBSrO. 0 2 5 pFit5^t*t* 
fc5„ rc7)«t5)l^ R, G, BCDB^^tJC^V^^ 
1 1 bW^4£^ffc£-£5^ kOJ:!l*7ty 

t, #RG B coJI** i"<su%&mmcir5 Z b 

[0 4 7 4] EA±I4> £#ftW , «EE»£JB©=»S'y>'#" 
1 9 b©^**^t$-^^t Lfc^ ^#fe»tmffi(4> 



-C, a yfyf 1 9 b SrR, G, BWllttttS: 
£fcl8J£i-31>©-<?»±ft''\. o*9, fiy^fflav'f*^ 
l 9 a©Sit*ftS*ttJ:v*. kx.fi, RWiSSi 
Oayfyfl laRSrl. OpFiLfcl^, GOl 
iCayfyfl 1 a Gb 1. 2pFtU BcDpi^O 
ayfyfl l aBSrO. 9 p F it54^"Cfc5, r 
©^ »tffi = yrytl9b©tilt R, G. 

nyfyfl 9 a «^ficltlff«tffl® 3 >7ytl 
9 b iW^ftJfcfcx Rs G, B<Dp)*©5-fe.s t 

i^yVlM 9 a<D^*k^#&tt®J3ESg£ffl©=<^-rV 
1 9 b b(D®Mb<D'ffij?%:R. G, BMit«§t 

[0 4 7 5] ®B5 0<Dfe*t?^#att«JBEffl© 

3y7yti9bofl»$«{)±v\ y— h K 

nsft-ci^ao-e, y— hflr-s-©sct>±i»o*s*w^ (* 

£<&3 0 y-ng**i 7«cga« o&ao s^-cu* 
«*ft»* s «-a-cv%5- (y-hm-s-i&i 7tc 

oSBRHHKia vmb# i 6 o>9i%miw£.m =» >-y>-f- 1 
9b^r/h$<i-5„ y- MM-iBi 7ffli='vy 
vif 1 9 b < 1"5o fck?Lfi> BSottT? 3 ^ 

y>-^<D^si4i oyosar^k^-tir^o 

[04 7 6] «4tLi-Sa#St»*«BEtts 

ti9a b&zm-tm&&±m<o=n/7 t >v i 9b©t 

tE^ilWayfyfl 9 bOTC^^Sr^^-frS t 

4ic03yfyf 19b i-±ffiffi<D£.£~Q—&z. u Hit 
^«f^c7)3 vy>"1M 9 a©^*§rPiSW**-^^k$ 

9bt, l^^©^y7yt 1.9 afiroil*?:! 
fficDfe^T^t t> i ^ - t f*m 5 * Tf h ft 

[04 7 7] ^BJcDNfg^/V^-IEtbW^S^E L^^- 

x n{^7< # v ^ <>: ^ b fc 5. m«t*5^ # v % b e l m 

fc*lCf±, ELlfl 5»C^^T^«JEVmSrPP*Pi- 

[0 4 7 8] E L^-?- 1 5 lCi3V^"Cv S^(41^@ (?& V 
— K)- J: 0 m^M^AI WSASIUS t WWfejEJLfeiW^ 
(7/ — K) jE7L(*2yi-.K:a7£**W*. * Hfc 
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[04 79] &®mwc&mmm*wmztiz k&*& 

fc©K:> -09 £ LT'fVW **J§t*r*<ffc3-e\ iSMffi® 
JEESrftMlPLT^S. 
[0 4 8 0] ^WT^mEE^PPJp^nst. &jj\t>]W, 

[04 8 1] ®4 5fi, f/qr^lEVrntELi? 

»4, ELJK^l SKS»««SrHJJpbfci*-ej{,5 0 pg 4 
5liEL|^-15 (CtK^m^WCttft 10 0 A/W-Jj 

0~l OOA/T*;* -*-©«&£■ i:fS£ A, ifftasfca* 
-=>fc 0 LfciicT, &^ffiB©mSE&fircj£JB-et-5£ 

[04 8 2] $«lfi#JJW<E>E L*^ 1 5 ©»7-«E|c» 
LT, 2 5 0 0«rWtt©«HF«EEi©Jfc-e*>S. fct x 
Hf, SiiBfra 0 «PMK:*ji n-C, «MEftft 1 0 0 A/^ 
^— ^— cD^«K©^]JPUfe.Nf<D^-7-mBE*S8 (V) b 
U fiiittN) 2 5 0 OBfrlHJtefcl^T, Wftfcft 1 0 0 A 

(V)-i-rtitf, JSmtflEJfctt, 10/8=1. 2 5T' 

[0 4 83j«ill > TXWZVmb 1 J^tBfcag 

^r^«JESrBttPL.fci*n t 1 ©Wfr*f-t"5^*&^ 
«EV0©JtT4>5 e fcifctf, 6 0Hz (i<K60 

fc«rlW#i/2 T-fc^fi, ti=o. 

5. &j@Btp B ioB#F f gk:*5i' , '-c, •©sft^&i ooa 

/^^-^-©^©f^DPLfcBfoffi^BE 
^®E) #8 (V) iU f^77SffVm^8 

(V) £1-*uf x |a»/Mx**flEx tl| / (^ftSg 
^mmx t 2) = | -8 (V) X 0. 5 | / (8 (V) 
X0. 5) =1. 0i*'5. 

[0 4 8 4] H4 5KJ:litf, liB^-fT^mjEx t 1 

I / (tttmr-nEEx t 2) #1. osLt-cm^nsit 
o»bttft<ft« («iJM©iB»*^-«jE*»e>»bu* 

V) o ®'WT;*«BEVm©ffiSOfc:J:53»*38SJ:<$Bi* 
£HTV>3. L*»U I ^-YT^mfiEx t 1 | / Ot 
»*H^«Ex t 2) * 1 . 7 5 «±-CSS^^flEJtfit8Jp 
i--5M(S]»wfo5 0 LfciJioT, I JS»>MT^«EX t 1 
I / (SMfiEx t 2 ) it 1 . 0 U±\c-f% X o »c 
^MT^lffiVm©^:#$*Jj;05R]Jp^it t 1 (t, 
U< fi t 2, t 1 t t 2 tcDJt^S) $rft:^-t-5 s 



bi.\\ #*L<ii, la/qr^WEx t 1 I 
/ (S»H?«lx t 2) ttl."7 5KTK4*J:5k: 
*'<^T**ffiVm©*#S*J:t*#jjq>Mi|ibt I4if 
JEW 

[0 4 8 5] tctzL, 'UTxmWl&ftoWrfrte. 

EB4 6 ©J; b\zVi'7;i'AbBb<£>Wti[#fffihtL<0<D-¥- 
%imm*t$L< L<fc 5 ti-St, iS»/WT^«ESrPnAP 
-t-S^-tt, fPiPb*V^^Kitt4UTI!fl^fctt«^ 

[0 4 8 6] Ld>U El4 5T'tt, Jfi^ T*«E«:PP 
^rSSi-Sffi-T-^JE (o^t). ELSf 1 5 Sr^^S 
& 2 0 0 A/^^i -*-<D<%M(OWM ttJUHDW** 

ffiT-fo5 0 fcitu i/2fa-f^-e&3©t, ijq 

[0 4 8 7] «JhO*q(tt % ELiflS^ fi?^ 
Wffi^^EL^t^m^^PPAPLTV^ 

^Srff5^-fi:, S«HS-c*>t>; Rtil**SrfT5. Ufc 
^2^^ fc^-fs ELif 1 5(06f-^SS 

miooA/w-3>*-*-v>mm #wvcn*©-ett 

[0 4 8 8] m^Tjk^n p^-g-fi, #EL 

30 *^1 5(CP(]JP$H^^ (jfcKs^jjt) (4> fit'-^ 

mo. 2f&-Cfe5. 

J 0 4 8 9 ] Lfci 5 -5t, B 4 5 ©HJSMT'Ji, 0Mfe& 
^Srfrp^li^tt^fco. 2Sr^«t^t><oi:-r'5^ 
»^*5. LfcASoT, |iS»/W77t£Ext l |/ 
(^*&«^mJEx t 2) (±o. 2«±jc:-t-5J:5fc^ 
'fr^«BEVm©*#S*jj;tfEpanii*MJfct 1 (tL< 
fit 2, fcsv^nt 1 1 t 2 iwJt^&i*) £&j£-t-£ 
'o ir«fci,\ ^fe; ^l<(* x I^WT^^jex t 1 I 

/ (^ftS^-SEx t 2) f±l. 75X0. 2 = 0. 3 

*s <t tf PPiPl^MJt t 1 * if i J: i 

[0 4 9 0] oi(? x i4 5Ql«i ( |iS»^WT^mBE 
X t 1 I / (fctetStf-wzx t 2) ) IC*5V>T, 1 . 0 
©<it£0. -2i1-5^s*s*>5. LfciSoT, 

ffl^TXfffx tl|/ («»*^«flEx.t 2) 
» 0. 2£9£*&<ftsj : 9£ , ^^T^mffiVmS- 
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mffix til/ (it*&ag^^jEx 1 2) < * 

t>#ItLT, | iS»/MT^«£Ex t 1 | / 

oa&WT-mffix 1 2) ©tea* i . 7 5 wTfcris-r* 

J; ? ic-ftWi J:v\, 

[04 9 1] JUT, Hffi*r#fl8U**se»; #5§K©3^< 

t- 1 5 ^mmmtix^fo^mmKmsMTxm&vm » 

RB5tT5k©-eteftV\> fcijUi; EL^15tc®«t 

[049 2] i8^<-f-T^JB»©Sf*«lJ*T»tt, HI 4 7 K 

[ 0 4 9 3 ] ® 4 7 "Ctt, y~ httttfflffiKU 7 3 fcpp 
ip-f-5mffiSr^WT^«|4 7 ltEPJPLTV^IIiJ; 
.9 t)jS5<t5ritJ:!), h7V^^ 1 1 g (N) i>$ 
t^U ELlfl 507/- K«^Hwa»/MT^«EE 
Vmd5R]AP$H5c 

[04 94] 04 7©®ilt«/&&ir'K:*5^T, ^ 

hWfclWIMM 7 3 Sr^NP. «ttH3fe.U-Cttf^**f 
tJ:V\ fc£;tf£, 04 7K:}^-CVkSJEa5 0 (V) 

-.y->«ffilll»lll4 7 3©«ffiSrO (V) JU 30 
± <*J*lX-f±2. (V) gt±) »ci-5. /jj*J, ^©m& 
£V s g i-T^„ «/W7^S4 7 1 ©^ 

ffrSrig/MT^ttJIVm (0 (V) JUT, »£L<fiV 
k«k*)-5 (V) JU-h'hSV^IE) h7>"v? 
7fllg (N) dS^VU EL^15©7/~ K 

^/<-rT^.mjEEVm>J5fPJP$tu5. ig/M7^i4 
7 1 ©mJESr^- MttlM4 7 3 ©mBE (oi •? , 

Kyy^f 1 1 g©^-h (G) SSKP®ffi) J;9>bi« 
<-T5i, ■K9->'^4'i-i"gtt*7*M||-efc»fcib, 

ELSfl Stli^/WT^^Vrnte^JP^ft^o « 
fc*>5A,, £©jRtt©B*fc, aS»^VT^ifS4 7 1 •Sr^M' 

[04 9 5] 04 8K0*H-5J;?»c:, i£/<-fT 

*ig|4 7 1 Sr#J»i-sy- h K9-f ^0Sg 1 2 c &9Jj&< 
»**fc»4E«brl> i^. S K9-f/<HHIl 2 c 
fi, y- h K7Y^12 a il^«fcJ[Wc->:7 Mb{£: 
L, ->7Mi^|:.i)!l>t, jS?/5-rx^mJESrWRt-5; 

,[049 6] VJ>±<n%mXfeX\±< * 7 ^iZX* 1-1 g> so 



©^^^$^5f£»tt?, ELUi^l 5K&/WT;* 

T^.®EVm©fPAPS!)m5.#aT-fo5o 1^7^ 
**1 1 g©y-> (G) (S) MS^IHJK: 

Wbn$ft5«EEtrffi«-e#.a. rrortit h7V^7 
* l l g^p^^v^/u©#a-t>IH#X'feS. 

[0 4 9 7] iS^-YT^UffiVmWEPAPtt. EL 

Sf^-l 5\cWM*MLXi,^d:v^\zft5 t>©T*fc5 0 b 
Wot^ h77^^ 1 1 diJ^7Lt^*V^I:> 

hv>^** 1 1 gSr^^-frSCtK.fcUfTTtfi.fc 
i\ oSD, h7y^7^iidoty^7cys'^© 

ig sr h mmmtk 4 7 3 t mv-fiu-f £ v \ fcti 
12, 04 7-m, y- hm#Mii 7bich7y^^ 1 

1 d&itfh^v 5 ;** 1 1 g©y- h (G) 
jgc-f*tf*<fcv\, h7y^^l 1 dUP^-y^^vTfc 

9, }7y^7?l l gliN^^A-T? ^ 

yt7SimiSMi:^5. 

[0 4 9 8] El 4 9f±^WT^|gib©^^ 5 f?7-Y 
-FffeS. fc*b\ M2l^*iV>-C (1) (2) 

(1) itt % -JSiW3l8tTBi*U (2) ittJS 
2jii«tTe^-rt L,TSifBSri-5*s, C^RB^-f2. 
t>©t?{i?iv\ (1) ^NH^trSSr^U, (2) 
+ l®*tTg*^i-t#x.TtS^o W±©^ili{iil© 

if ©HJSM-^tt, HI 1 * *©W*#raj«r09jj* LTIftK *r 
-r5^^.tv(cPI^$H5t)©T*li^v\ fctxff, EI4 
1 , 03 8^^©pj*«J5S;^*5V>Tt>ilffl^#51>©-e 

[0499]SlI*ffBO^hff«17a (1) 
{d^-^®E (Vgl) ^TOp$HTV>5^twfi x $li 
^tT@©y-h«^17b (1) \Zl**?mB. (Vg 
h) ^fPJDP^HS. o£9, h7y-^^l ldli*7 

t?*> 9 , e Lm* 1 5 \zi±mMimtix^^\ 

[0 5 0 0] &/UT*M4 7 1 (1) til, Vsl-I 
JE (h7y^7^1 1 gd5^->"f S^ffi) #PPJP#ix 
5. tfe^ot, h7y^^llgWyU EL$ 
^•1 5»Cf±^/WT^mJE*5^P$iX'Cl/^„ ^^-fT 
^SBE»i, y-Hl^l7blc*7§ffi (Vgh) # 
EPAPSixfc^, m^»IFfl (lH<0l/2 0 0«±©» 

0. 5 M sec) Hfc, ^-TT^mffias 
PP*P$H5. *fc, y-h«^l 7bt^->-mJE (V 
g 1 ) "*sppjq*H5Bf3eJ!8M (lH©i/20 0iU±© 
fflW, 0. 5 M s e c) Mi-, «/VT^«BE 

as^-7$tu5„ mtt;.. F7yv?7^1 1 d t Y?>*J 
x#l 1 gas|^^pt^->i^5\li$rlElii-t-^fcfe-(?fc 
5.: . .', ... 

[ o 5 o- 1 ib ^©Tk^Tt^Ba ( l m khc; y- hm' 1 

#i^l:7 a.JC^^-^mjBE (Vg h).aSfPAP^n, 3S2W 
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mmmiRtsfrZo 0^9. y-m«si7b (2) 

fi^SJE (Vg 1) *5fPiPSH, h7>^^l 1 d 
iStf-^UC, ELi^Fl 5K 1 1 a^Pjfl 

4 7 1(1) (Vs h) iSEPAPSix-C, $fl 

iw*ff (1) ®ELi?-i 5\zam^T^ms.^fP 

1 (2) KfiVs 1®J£ (&/<-< 7* 1&E) ^ppj(jp$fu 
[0 5 0 2] JW_t©SM££IW&< •»>*.■**;: 

e>a»-e*>5. ynj/^JfHK) (|g|4 0#f'g) N 

V>Tt>, 03 8, 04 1 ifet'Oa^^'f'T^lgJESrRWP-t- 
5 fllfiKlCjg ffl 3 r t tt» 5 * -C t> «e v \ fetxtf, 

[ 0 5 0 3 ] 0 5 0 fi, # U->- h 5 9— <omMfttJfcX~h 

z>„ bvf&xf lie \tmmmvim=FX'foz> a v— v 
m^-mi 7 a lK^vufffciwrsr.H-.fc 9, 
v-^^ 1 i c as^v-rs. h?^^ 1 1 dizv± 
v bmmt. mmmbv^i?** 1 1 iokw >- 

(D) -y->.(G) flHF-IH&^B-b (GD->3- 

* 1 1 df±y- >«f«l-7 a-2lc*vmE*rEPftli-5 

[0 5 0 4] hf^^l ldfi x SE^IEriR^aM-t- 
51H ( l *¥*3fc»TOIK o*«3i®*tT) KtJbmflc^- 
>"f-5, »^L<tt3H|frJC(±^->-^Hi:5<, 3HlifJi-r 
*uf. 3Hith7y^^iid^yu 1-7^ 
7^11 aO^'-F (G) HHrf-h KWV (D) 
v'g-hiSKSo h7y^^ 1 1 afi^-7 

-t-£„ Ife^ot, >7Vv?X^ l l b»c»il|»S^^ti 

[0 5 0 5] EL^fl 5 ;&s#/i!ttraf§©B#, h7^ 
7>^1 lgA5tyU ELlfl 5lC^MT^mjE^ 

1 1 d^^-v$HTV^»3F B L fpjp$H5r irfcfc 
5„ •£©*:«>, D^y^^itb^y^^l ldih 

[0 5 0 6] h7^7^ii g oy-h (G) SH-fi 
V s g mffia 5 !WR£ftT@jt$ixTI^5c ®/^T^^ 
4 7 1 £V s g®ffi«fc D+^/hSfcig^T^^JEiS: 
&*<{T*U4 7 1 KEPflP^SCIitCj; (J h 7 ^^ 



(52) 

1 1 & &*i/-tz><, 

[0 5 0 7] ^©&, IfTIBtt^liiXKllMftfflt^^Al 

{f-5§->® 1 7 a 1 »C^-vmJE-4 5 S*P$^s h7^7^ 1 
1 c^#yf5, 'Ufe^ot, y— * K9-f ^Httl 4 

■5*^*1 9JcPpip$n^ (b7y^7.^iidiity« 

flg^;K|«F$tV-TV^^) „ 
[0 5 0 8] h7^7^ 1 1 d It 5 iUSt^ 

io irft-So 17^-;vK (171/-A) «^tfift5F7 
Vv^* 1 l d©*^JWWis*<*5B^ HS^fflRfl 

* t> , **jhmk: ELi^is h < -r 5 

d Sr^^S-fr-Cil** i t Srli*-&-to*5C i: 

as#^©lo©#gfcfc;5ftf1^;fc5. Sfc. ELfHT- 
20 1 5 *s*jS*T*tfB-C» i^^T^mffi^EL^l 5td 

[05 09] W±©3SJSMX-tt^ H^S^iSHc^T. 

Hf^^jra^w T^miE^PPJp-f-5*-s:-efco 
5©T?fcti.tf, f^r^cTFTi 1 g %&mmz. 

30 [0510] Mx.fi. 0 1 (Dmmmmz&^x^ mm 1 

6=S:S^L (TFT 1 1 b, TFT11 cSr^-V^* 
3) > y-^K7'f/MC OSS) 14H, y— *K 
9^f/< I C*m*-C*5<ft«f^«BEV0 (MxLfi, GND 
•E) Sra^J UTSgKffl TFT1 laCKK >-ffi^ 

(D) »cgl^Pi-5o ^©tl-eTFTl ldttyj* 
WEL©7/ - K^f-V0mBE^fpiip$H2.„ IrIB^f 
(d, ELSTl 5©7>y-KVk»c:V0mffi^xtL, - 
5—15 (V) <S^mjEVm«ESrRl>!)P-f-tu«ELMl 
^1 5|c:iS»/MTX®E*sppAR$n5. Vddll 
40 IE 1) V 0 USE i 9 0~- 5 (V) •fSi^ffiSrEMp-f-S^ 
iicit), TFTllai)t7tii/i5. W±©J;5 
fey-* K'5^/<HKl 4i»b«ES:a*U» ^- hfl 

#ni 7^m-r^^t\zx<o. msUT^m&EL 

1 5 KFttbR-fS i i: ^T*# 5. 
[0511] NffiF/^/W^ JElott, 17^ — 7V K (171/ 
-A) Wra^Jcfc^T, lflE. JSWfS%Srb-C<»f¥*. E 
LIHtF-1 5^0fS©S«E (yn:/7A$ixfc««t (=>V 

*5-C#5. L7)»U, 0 5 0 ©«f£-Cf±, — h^^v 5 

so ^ * 1 1 d as^^s t \ = v^v-tJ' 1 9 ©ttff ntfrit 
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(flt^fc-^tr) £ft5fc£>. E LSifl 5\zffi&com,9t 

[0 5i2] tta. u±<DmmMimm&m,m-7a 

a <Dm%ffij&x £> o a* , #31 r ttfc RS^i - 5 h <o 
T-f±ft < , 0 3 8, @50©i5 ftttcD®gfc:5"5£cD®i?i 
WfiitKtiSffliTSii^T?.**. 05 1, @5 

4, lU 6 2K0;^1-5<fc5ft?ffi:/ny*7A©®*«fi$; 

[0513] 051 tt-«tofc*fcfi)*fc«EE:yp ^7 
ACl^i^tfeS. 1 1 b^il^l*^ y 

J-lsfmi-X'tbK) „ F7y^^llaiSELifl5 

fife) LT^5. 
[0514] III 5 1 ©M#M^I±, E L#T- 1 5 \Zffi, 

-rmsKtt, y i 8 tc ppjp $ *k h j y- 

1 1 btfmVlZfoZZ. k\Z£9, h7^^11a® 

y-h (G) asm-EWin^j-vSo 

[0 5 15] *i\ 1215 KDffi&ZtkW-r ZtcfrK^ m 
*i&f^^oVvT05 2 Sr^V^T^Sr-TS. Hi 5 1 (Dpi 

[0 5 16] 7k¥mmm%- (hd) mwutmmm 

^SftSo y— Mf-i-ifliil 7 b{c^-v«JE^fpjp$^ 
Vyy-v 5 ;** 1 1 e1fi*^-?Z>. y-Mf-5§-*iii 
7 alCt>^->"B;ffi^Pn»B$tV, h7^^1 1 cdS^- 
V-f^o rou*. V— ^fll^Rll 8(w(4Vd dmflE^fp 

vd d«ffi^epAP$H5r.itc^5. rwtffig-e, mw> 

m h9>~S*? 1 1 a fi^-vb, ELlfl 5tc:fll*^«c 
IWI^iS. rcomSE^j;<?igtbffi h7^^ l l 
aOFK^ (D) iffifli'>*<i:th7y^^l 1 

[0517] y ir y MMfrPHJfcStuS. y- Mb 
#i^l 7 bJc^-^mffi^fPiP^H. h?^;? lie 

#;a-:7-r5o — y— h« 17 c kit i (own. 

*V«ffiasH3*P$*t % h7^^ 1 1 b*s^V-f-5c 
;©T1 (DftBRQd* V±y hJWWeibS. y— HI 

■g-itgl 7 aJ-»±lHro»P^, .«HJtUT*^«E*SBliP* 
tl-So ft*>\ T 1 fit 1 HjWWcD 2 0 %SLh 9 0 %KT© 
JWMii-SwijMf*^. t>b<tt, 2 0/zsecW 
± 1 6 0 ,» s e c «T© W 1 15 1 1 iS» t L^. *' 
fc, =yfyfl9b (Cb) tnyrytHa (C. 
a) ©§*WJt^Ji, Cb:Ca = 6: l£Lh 1 : 2 gl 

[05 18] Dtj/hWm h7^fl lb© 
^-VtCj: t)^SKiJ)ffl l7V^^ 1 1 a ©y-l (G) 



(53) 

•ft KWi' (D) ffif- m^SB- VZfrZ. 
o-C, h7^^1 la©y-h (G) ss^mjEt K 
U^y (D) WT-mBEa«*L<fc*K h7^^1 1 
a y h#fig ( y "fe y httfig : mSfE2 s *h<ft^:|* 

fig) tft5. ^coyiry h^figifihy^v^y- 1 1 a 
©y-h (G) «*EfeffiLteft3MMt£E5&tf 
KftS^figTfcSo d©y-fey l-^iSri^tSy- h 

oTs 3yfVtl9l;il ^-7-feyHmSE (y-feyh 
io ^JE) imWZtiX^Zz.klzti:*. 

[0519] ^©^n ^7 A^fiS-Cfi, y- h«-5§"i& 1 
7 ctC^-^mjE^Pn^p^Hh^Vv 7 ^^ 1 1 b^^-7-f- 
5. y-^*«|18i:tt, TdOJWMs DAT 

1 1 a<Dy-h (G) iBffctt, DATA®I+t7t 
y hmEE (yiryhmffi) ^*P*.fe.ixfct>©^Riap*ix 
So -frWfcfe, IgibfflhyV^^l 1 afi^oy-^A 

|0 5 2 0]7-D^7«, y- 1 7 a 

ttev. mmm 1 1 ai*y— 8 

*»e>«io«s^-5. y-h«««i7ci:t*7 

SBE*sfPJp$tu,. F7y^^i ib^7U 
7bicf±, &m{a&tx*>'mE.k*7mmbt>mM&) 

lcPpiP§H5. oit), 013, 015 ft i?©Nfg^VV 
so [052 1] 052 CDiaft^-m, y ir y h^fitT'3 

y^vt l 9 Ictt, Fyy^i? iia (OWH^^M^S. 
(^-7iryhmjE, y-feyhmJE) *S»lt3Jx5. ^© 

fcto. rcoy-fey hmffi* 5 h7y^^ i i a ©y— h 
(g) amcwJnSiivcv^isas* «tBt^«*^fig 
-efc^o u^l, y—*m-%-Mi 8 twmi 6 k<V* y 
7*yy^ = vyviM 9^^^SltmJEfc5v^(i h 

T) Lfc^oT, H5 3-e»WbfcJB»* 

&X»i, *.T3yh77 hSria<-T5ii:* s -Ctftv\ 
40 [0 5 2 2] f/M7^1IEVm4:EL*f 1 5 KPMp 
-rSfcfe^fi, h7y^? 1 1 a Srt7$t5M* 
fc-5o h7y^ l l a 3-&Sfc*{cfi x 
y-v^y-1 la©Vd d^ty-h (G) iSHfMSr-> 
3 — M-ftfif«fcV\ ^©^(coV^Tfi. tti5 3 Sr 

[0 5 2 3] ^fc, y-xm*tBV8\CV d dMS-Htc 
tth?^#M a«S:^-y3*2»®E*BlAP>x l>7 
^v^^.^ 1.1. b Sr^-^^.iirT 1-7^^1 l:a ©y— 
h (G) ■ «SfiCFPJW**.-Ct>J:v\ rcomfi<tf5b7 
so y>?^.^ Iil:ia ; i?*7t5 (t>b<fi., tit A/t*. ««E. 
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* 1 1 a^iS-f Vf-^V^^Ii) ) „ -£©*£, h9> 
1 1 g Sr^-V^itT, E LJfciF- 1 5 teifi/V 

h^^** 1 1 afc«M-7l-5«EEf:P|WinU -f-^f 
© (life©) BltitT© 1 l bSr^&it 

3. LfctfS-o-Cv h7y-^!i'l Ia#t7t5„ •£© 
h^ve^y 1 1 gSr^Vii-SrT, ig^-TT^SSJE 

[0 5 24] 111 5 1 ©BfH**ffclC*Stt5 V-kyh 

^ttKov-cf&WSrl-S. El 5 3f4^w^Jfiei|-efoSo 

HI 5 3 f^i" «fc 5 l-B* 1 6 a © h- 5 # 11c© 

y- h (g) asm^^^y- 7 a 

SBIiil 6b©!)t!/hffl F7y-^^ 11 b©y— h 

(G) i*fK:t>88R2E.H-c^5. BSii 6 b© 

h^v^i? i i c ©y-h (g) ismcssttsttfcy 

- 17a fi&aB* 16cO!Jty|>ffl|.7y 

^**1 lbC^-h (G) «mcSSR$;h,-C^3. 
[0 5 2 5] Ifeiiot, ISl6aOh7y-^^ 1 
1 c©y~h (G) «Hf-l!l«glES*i,*:y- hflr*Rl 7 
a IC^vmEESrEPAP-rS & % Ifl6a tfSfUEy n if J 

7Vy7^ i i bas^vu BSI 1 6 bOlEfbffl h7>- 
1 1 a # y -fey httliftS. ra*K:» Pi* 16 
bOl>7^^11cOy-|> (G) Jg^Jr^Sn 

fey— ms-jhi i7a fc^-^«ffiSrRiap-rs t . mm 1 

6 b ^li/u ^y^ttii: )t5 i t &aB3t 1 

6 ccDJJ-fc-s/ h^v 5 ** 1 1 bMVU BSll 
6 c©«b/8 h7^-^^ 1 1 aftV-t-y bttMtti: 

3„ U^ot> MKttsy— MMflcfrsSfc: J; -5 y -fe 
y h*»SrH5lT?#5. £BSffefc 9 (Off- Mb 

[0 5 2 6] $fefcPU<tft^i-5„ 05 3 (a) Oi 
5'fc:y-Mt-§-»l 7(cmJSE^TO^HT^5 t-TSo 
o£ «5 , Hi* 1 6 a ©y- hffi-JHft 17a JC^-^ffiJE^ 
FW)P$*K fifeWBIfll 6<Dtf— hm-ft&i 7 a\C*7m 
ffi^^p§tuTW5 t-r5„ y-Ht*»l 7 b 

teBSf 16a, 16b {Cte^flffijJSElttP^av B* 1 
6 c, 1 6 d ^(i^->-mffi^TOP$ixTV^ii-5o . 

[0 5 2 7] r (Dftm-?l*. B* 16a ttWEye y^ 
Attffi-C*jfe*r % B* 1 6 b fi V ir y HK«-e#;6*i\ 

mmi 6 c H7*p ^7 bsii 

[0 5 2 8] lHt;Wffly-FK7^^120 

hUv*;* * |e)8§ 6 lrt^-y— ^^1 t*s/ hi/7 h 
t> 05 3 (b) ©^JitfcS. 05 3 (b) ©4£il 
f±, B*l 6 a liT-nyyAm^^lST^. B* 
16b limMT'ni^^A^liT-^^r, B* 16cl±y 
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t y htett*C#j{K£l\ B* 1 6 d fi^n y?> AfiMfcMB 
T?jfiUSr:|K*-efc5. 
[0 5 2 9] =§-B*l±Stf^{cTOP$H 
fcy- Mf-ftR 17a ©mffiK J; (9 v &a©BiH©!igfti 
fflh7 1 1 a & y -fe s/ h £tl. &©*¥*£$ 

[0 5 3 0] 04 3\zW7n-fZ>W,J£-y'uy7A,<Dmmffi 

10 So 

[0 5 3 1] 05 4{d^-f-«t 51CB*1 6 aOh7^ 
^^11 boy- h (G) Mre-fcSfctSftfcy-- hfS-g- 

il 7 att&.%m$itl 6 bcoy -fej/ hffi N7^^^ 1 
1 eoy-h (G) «RF-K«8tt*nTV^5. B 
116 b(Dh7>-^^ 1 1 b©y— h (G) "ffi-^tC^ 
i££*Lfcy- hff #|ft 17a fi^B* 1 6 c CD y -tr 
imV9^i?** 1 1 e©y- h (G) JSHF-fcSBtt^tt 

[0 5 3 2] LfciSoT, B* 1 6 a© h?^^ 1 

20 1 b©y-b (g) «Hffc«tt4^fcy--h«*»i 7 

a tc^-^SffiSrPpAp-TS t , B* 16a 25«JEy n ^7 

7^7? 1 1 e^S^-VL. B*l 6 b©|g®bffl F7V 
-^^1 1 a^yir-y H#t«gi^5o ISltHK. B* 1 6 
boh7V^7^iib©y- h (g) i%=f-\z.mWL£ft 

it*?- hm^m i7a \z*>>mB.$:ma-tz> t % mm 1 
6 basmmT'pyy.MKfgifcst tt>fc;.WBS»i 

6 c©y-fey h-ffl F7>"^^ 11 e^VU B*l 
6 c (OmSbm h^l/V*? llaiSJIty VWMiiti: 

[0 5 3 3] $e 3 J'#b<tft^-r5 <> 05 5 (a) ©J; 

►) , b* 1 6 a ©y- vm^m 1 7 a jc^-^sbe^ 

RJiP^tv, {fi©B*l 6©y— Kg-gilSi 7ai:t7? 
ffia s PPAP§tbT^5t-f-5o 1--<T©j£/<-f 

[0 5 34] ^ ©^liT*f±, M#16a f±«JE^ o y 9 
■ A«1B, B*16bliyts/hm B*16cf±yn 
40 ^5Alit«)fiSj*Ri > B*l 6 dttyny^A^SE© 

[0 5 3 5] 1H|> ftfl^ffl y-h /<BBS1 2© 

05 5 (b) 4>:RflB£&3. 05 5 (b) ©^ 
fi, Ill6a liy n ^7 AttifEftftRlfc Ill6b 
ttWn^yAm f9Rl 6 cfiy-irs/ h«« v H 
116 dJiyny^AiS^ffiT-fcSo 
[0 5 3 6] &L±<DZtfrt~>, =S-B*ttBua{Cpp*P$^ 

fcy- Mt-i-ii 1 7 a ©«jee(c j: ») v ^<omm<omm 

so ffl h7y^^ 1 l a^y-t-y hiSfl, ^©7K¥*^»3 
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[0 5 3 7] #«9i©*8BBIb#S;©y-* K9 
■f/<IC (EBS) 1 4teov*-CRW«r-*-S. tf> EI 7 
2K, tt*©«*ratt**oK7-</<iaiSo— ««r* 
-To fcfc* U r. © ± 5 ttmt K7 ^IC ##£1-3 © 
tli^<« #»«©mJiM0tt#5$©y-;* K^-f I C 

[0 5 3 8] HI 7 2 l£*5^-C, 721 ttD/A^lkgiT? 
V/A$m&7 2 1 Klin tf y h<Of—*{S »** 
A^.SiXv A^^fc^-^KS^s D/A^ik§2a> 

7^7*7 2 2»dA^)$H5. Or^TS-fl 2 2«N i 5 L lr 
y^;l/f7>^^6 3 1 aCA^I^H, h7^^ 
6 3 1 a lC*ft5SM# s ffi&6 9 1 JsljSftftSo 3fi#tR© 
ffi^®BEf±3i--<T^7 p 7 2 2©-A*t*9, ^©-ffi 
^(D«flEt^T^y7 2 2©+*^ 
So Lfca*oTD/A^g§7 2 1 (Om^j«JEfi«fei:6 

[0 5 3 9] 4\ Sgl 691 <Dt&m.m* lMQiU D 
/AfM7 2 1©tBMl (V) T*ifc*Ui, «St 6 9 
1K»±1 (V) /1MQ=1 (/iA) ©1;SE*s«tH5o 

KlJfctTs D/A»§g7 2 lCDT-^n^m*^^ 
L, Z.<DT-ra?mJj\zmzhk<5\<^Xm.tfZ6 9 1 tcBlf 

[0 5 4 0] K7Vv ! ^^631plJ:63 1p2tli 

^6 3 1 pliPf j cV^;i'SF7y^^tfe5 0 — 
* v 6 3 3 n il* b 5; 5— Sr«JSfei~5 n 9r^r V-^A- 
lb7^^Tfe5.- Igftffl h7^^ 631a© 
y-^-KKy (SD) lct>E!D-'Siffi;6 s ifeh>s 63 1 
p 1 k 6 3 1 p 2T?fl?^$ixS*^^h5 7— iHlg&Kfc 

5*u^h5 7-lH]*k:'blBlt««E|tt^flE*i/SO-C, ffl 
TWf-Ol, 02, OS, 04, OS, ■ • • filftl— © 

mfo&mfrzfe&mtiiMii+ktez (*u^hfg^5^ 

LVMl#) .'. 

[0 54 1] L^L^CdSfe, I Cli, PI— <D-T*?frb 

-ictfeott), jfemflEtti^aHFM-ctt^ta^DBwtf 
mmm.\£tihoz&±czk. ?t%m^<om%m.^^ 

£5. Lfc^oT, K7-f/<ICl-4Sr{!£fflU.-C, tf**v 
E L*^^/V"iif<D«^^Sr|gE!|-r5^«, 
fctttfjiSmH]© tf feo# £ -c # 5 artt*/NRU:;f 5 r k 
t>i&&kteZo 
[0 5 4 21 ^BJttd^^^tdg^.T^SnfctW-C 
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ttmrnwrn K?-r/< i c (bbs) i 4 

[0 5 4 3] B63fc, *^PJ©HiiK^tb^©y-^ 

K7-c^i c (ek) 1 4©»*Bat*i-. mitt, - 

«i LT-mflHK£ 3»#j£ (631, 632, 633) 
[0 5 4 4] 0 6 3fd*3V^T, J& 1 ©©ttifcifK 6 3 1 © 

m»Kte, n<@ (fc«u NttffiK©8«) ©^2ts 

$2MiifHK6 3 2 Mfl.(fc«U 
Mttft;t©SiSs) ©31 3 »ttttft.6 3 3 1^ h 5 7 

X^l©«gfE^6 3 l©m«tfi£li. NXMfi©l3iS 
Mai 6 3 3 \C f— r. k \Zt£ 5o 

[0 5 4 5] M^fix QC I F^©$*^;KDy- 

1 8\cim<n vy^f^ i ci 4x~mW}-fz>m& 

(l,.176ffl* (y-^«fi^RGBt?176itlA 
i&Kfc*:*) kt£Z>* d©^fis NSr 1 6<0i; U M 
20 =ll<@t-r?> 0 L^fcot, 16X1 l = 176t4 
5s 1 7 6 H^lcS-fiST*,* 5. r©J;5{r, N^fcttM 
©5*>s -^SrSiftttl 6<>L<Ht-t.©fSF»i:i-Ssl 

iiciUs k?*/< i c©m»i© wt* h»w-^» 

[0 5 4 6] t£*©«M^ft:^©y--;* K9-lV< I C 

(^<®-T?®;euTv^5) -t?«s missmase 3 icom 

atfltSrfiS§NXM<gsOM3©@SEMtc* y 5 9— HJ 

gt^f-Lt^fcrot, si i 6 3 i <d y 7 v 

so D$ts **v*s-t©**m«E«[Offfeo#sr4oT, * 

^s^/vco^^tpfet^oT^,^-cv>fc. y— ^. 

K5-T/< I C 1 4Ji, JSiJS2mmSIt , SS^2 0mm 
Sltirl^^aftv^^sSrL-C^ScD-C, 4>*gBtpSSX 

[0 5 4 7] Z<OWkmKMl,X. ^m<D^^U^ 

v 1 7-\z\&\c£z>^mmW)jjX.<Dy—* yj^/< i c 

mm l4T*(is MIEbfcJ:?^, ^lSH5Ej!S6 3 
l©S«gfflSrKSNXM<@co||3©:«i!Kag6 33C*1/ 

«MiS6 3 2Srie<iLT^S©-t?s 

[0 54 8] #Ks *^l^tts SI 1 l^Vh57- 
@& (^;SEJS6 3l) i:Sl2Sls:*w->'h5 v-ESS 

(m*ji6 3.2) z&mvx&mirz kz*>\mm*h 

5.. Jl,aoi;ai6 3 1 30?bH3S©««E8f 6 3 3 
(o* 13 , * u-^ h 5 2S*fife) -Cfctbfi, 

* i. g©«»fEas;i mm. z tva si 2 63-3 ©# 

* W#<-, Sli a©mMSS.6 3 li i:SI.3©©IIS!ta?,6:3- 
so 3 r t ^.t?fs *\,\ 
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[0 5 4 9] K7'1V<Ie16§1 4©J; b 

^ia<D*uvh5 7-iE]ss (^o£i!S6 3 i) ©m 

aESrJB2a©*v^h$9-EK (m«£6 3 2) fc=« 
fc°-U fl^aoawM^HIliS (m»itaS6 3 2) 

©«e*83«h:# whs^-iais (mM2S6 3 2) 

VhSy-ESS (€116 3 1) Kg^£*l<53l2ia:© 
*uyh5 7-lsIK (ttflEK6 3 2) ©«*f±4>*v\ 
Lfc*5oT. fig©* W-^K^^-mSS (««tJIS6 3 

1) i^2S©*^>-h5 7-[e]SS (m«tJIS6 3 2) t 

[0550] ^ ut* h $ 7-m&-&m&.-rz> h 

ffl©/<7^drt'>^<^5o ^2S©*>yh5 
7-IeIK («;«! 6 3 2) l:l^$^5i3g©*i/y 
h5 7-|HliS (SSfEi!iC6 3 3) ©flag: ft 5, L 
fc*i-?T, ^2^©*W>-h5 7-|H]SS (m»Sii6 3 

2) i|&3i&©;t7UVfv$7-HI?S (1116 3 3) £ 

10 5 5 1] oSO, ^frt tt, M 1 ^©* 

(i«ii6 3i) , S2g©*i/yh-;7-ia 

K (1«6 3 2) , ^3^©*U-Vh5 7-lH]K (« 
^216 3 3) ©®Sfc§ttEl!3 95© h^V^^Sr^L 

TBaSi-^r t/ii5T*#5>. bfcd^T, fiLT^uy 
6.. F7y^^©tff>o#(i'>/ < c</ J :t)« ttiTjSH^ 

to . 

[0 5 5 2] ftjo, *^j-ettfB¥©fc»#s^;* i^v b 

^ICl 4©mMtffe>ofr^/h$<ft5r t(i»5 4-C 
t>ftV\ Lfe^^t, # h$7-[elSS©Sg:»±3© 

[0 5 5 3] #3§!Hl£*3^T, ^MMQ 3 1 , 6 3 2, 

ifi, *IS^©X*6<)ft*^SE^T-i?9, ^M£=ftr# 

Lfc^ot, m^(i*^yh5 7-[iiss©^fcps^-r 

5t>©T-fi&<, 1217 2»C0^i"5 J; 5l-t'<7y7'7 

2 2 1 h7y^^ 631 teetRwm^^-e-^bft 

[0 5 54] 06 4ii$£>lc:=Brft#)fty— * K^-f^I 
C (EES) 1 4©«Ut0t?fc5. ®6 4 fi^ 3 ©IMSIS 
6 3 3©^5rHI^U'CV'>5o of K>. l^><Dy—^iS 
#^1 8^^$tb5W^SBTfe5<, tillt©*i^yh 
5 7-m&k LT, ^©ID— U-'T Xw* i^yh?7- 
E8S (1^6 3 4 (1*{£) ) -Cffi^$HTt5!J. % 



(56) 

[0555] *&m<ny-* K9-f ^ I C (HI 

14 £«J&-f-£ h 7 V *?x * tis MO S * * ^(CPS 
3ti-5t>©-Cfi*< . 9*^ ^TrtxfcVV 4 

fc, v y = v#^^ps^-r 5 t©T-ttft < . # y atiii 
* „ »g y v y a yftfT*Sg»fi£ l t> © 

io [0 5 5 6] BI6 4-eKt>^-C*fc5^, *^PJ©l^liS 
#li L"C, 6 fc'j/ h©7 r v 5 ^/VA^©^B-Srl2I^LTV^ 
£ e 2©6«-Cfo5*^, 6 4RtiN*fl%-?*> 

5. :©^-^ K7-f/<I CI 4^7H»ltt 
SrirKJ;!), $ (R) , m (G) % # (B) i!§6 4 
BUTt? 6 4X64x64=^2 6^feS:i/T 

[0 5 5 7] m6 4K*5^-C, D 0 fiL S B AT^Sr^L 
T*Jt), D 5 fiMS BA^Sr^LTI/^o DOAMf 
U:HV</W <jElftSI$) ©Bf. Myf64 1 a (^-> 

tti^u pf t y^^ h 7 y v'^ ^ i Nf t y^^ 
amm 6 3 4\cfai>>^Tmmt>minz>< > r 

©m»tEf* I C 1 4F*J©F*9g|5iei^6 4 3(Ci5itix5o r©F*3 
gBieiH 6 4 3 l± I C 1 4 ©Sg^HteS:^ LT V — # 
Hi 8tc:^$ti-T^5d^, z.<DfHmm6 4 3 tcgft 

[0 5 5 8] D 1 ATJsffi^-lCH V"</P (jEf£SB#) © 
30 ^f, ^.-f j/^6 4 1 -tZk^ 

7-«rfiifiS;-r5 2 o©*«as( ( 1 UMBO 6 3 4 ^^{crsj^o 
xmM* s »!ctv5„ r©m^tt I c 1 4 rt©rtfPiSiH6 4 

3Klgft;ix3. Cl©F*9a5ffiH6 4 3»i I C 1 4©ffi^m® 

[0 5 5 9] i©^^yf6 4 l-Ct>ISlfilT-fc5. D2 
A^SSm^H W</W (jE^S^f) ©^Ffi, ^-Tyf-64 
1 c ^^-^1-5. 1-5 i . # vy 5-*«B*-*-5 4 

40 o©m«EM (mm e 3 4\z.ma>^xt£M&miz><, 

D5A^Sfl:H^ (IE^S^f) ©^l±, *4y*f- 
64 1 f^^-V-fS. t'5i, *l-yh5 7-Sri*t 
5 3 2 OO^SE^ ( 1 mm 6 3 4Kr6jd>o-cmiS(t#giE 

[0 5 6 0] «±©i5t v ^gS*^©^-^ (D0~ 
D5) fcf&DT, ^r*i;fc^i-5®SESi (l^fiO 

®*»p>6 3fla»cm«tas amso ^mm^m^^^o^ 

so f -y h©6 3flit LXl^* J » rixtcRB 
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&-fZ>h<DX'te?Ji\<\ Btfy Y<Dt§&\±. 2 5 5<i©* 

wtrnme 3 4£^ (Eg) i-*vtf.t^. 4f 

y h©Bff4, 1 5jH©JJMfcm«EW6 3 4*&j£ (IBS) 
■fJXff«tV>. *filrm«Effli*:«lfifci"S h?^*.* 6 3 4 
ttlfij— ©T^V^/HBW* *-T>:*A^iLfci-6. -© 
i 5 KH-O h ? y*^* -ei*t5 i i Ki 9 , life 

[0 5 6 1] m«as6 3 4 li-r^xa*, is— ©s 

ft9J( 6 3 4 SrM^tttt L-"C t> <fcv\> i: *.ff , . 1 HMtt© 
m»Ei!S6 3 4^, 2fg«)««lES6 3 4 4:, .4fijFOfttM. 
6 3 4*ifS:J»ft**Tm*ia*iaigSr«J«L"C<>J: 
V\ UJ»U «S£flfi6 3 4 4r**fttt 

It45h7V^^ Sr«»fl»*f <5. r. t In J: 5 « fife 
[0 5 6 2] El 6 4 ©fltfiSfiHI 6 3fcEl^i-3ft3©© 

7— as-e*«. ufcaso-c, ft i ©msftfli 6 • 

3 1 t^2S©««ttjfR6 3 2*SSU^J*$HT*5»J, H 
JtfeiWMI (MA>5VN»nsS) UTgaB$;h/0>5© 

T?fc3o *2Sk©«jK«6 3 2 ft 3 &0>tt&Effi 

SrW/ai-a*^^ HKO h7>"^?6 3 3 a 

[0 5 6 3] ttts % «r£*flHK- ( 1 UMBO 6 3 4 14, « 
mSE^6 3 4 Mfefc 6 3 1, 6 3 2, 6.3 3 

&«*hr. mmunh 5 v * mttflfft if *» e» * * *» 

. ^©^#18114, EL**-15k*« 
*4ft*H~S7V-KElL * y- KB»*9l#Bt- (I 
c ^ jy 7*Tte 31 # Hi") w fc K J: «9 , *rit-fix«^J«*s 
0»-<ft = * Mfc-C*«-. r©«j*f±, I C^y 

ncisjts^afcwciiftvs M*y^3y> its® 

#y^p=y<,K i±g&bj&kk: «fc t> »rt 

jgi (cgs) tjavvcy— K7-f^ia^i 4id<>5iffl 

SftS. o*9 4 roy-^ K^-f^US&l 4 ©Affile 

[0564] ft 2©©*^V h $ 5-0SS6 3 2 SrSftft 
5.®«Ef4. ft 3 IS:©* 7-0!S*«fiK-f-5 h 7 

6 3 3 a fca f— 7J h 5 V— fS^* 5 - 

l{g©Bff4, - ©®»Ed5 h 7 Xi?* * 6 3.3.b.£%h< 
So £©ttfett, S^a© h7V^?6 3 .4Calf- 



[0 5 6 5] DO fc*ftS-t-5»#f±; 1 <i© h 5 

6 3-3lcaax5«SEfl([-T?jb*. D 1 fc»*Si"S» 
#»42j@© h7>^^ 6 3 4t?«^*ht^5©-e i 
fti^©««EaS©2fg©tifiE'(t-t?feS. D2f±4{@©h7 

6 3 4i?«fife$ti.-cv>5©-e, g^SSSftlS© 
4«©mttflt-e*>?K • • D5K*H5t««»li3 
2<@© h 7 Vi^**T'«/££;h/CV -*il*S«flE 

io ^f-?D0, Dl, D2, • • •, D5-C«l^)$tbS 

ffiTJ^tvS (««E*3l#iitf) . LfcaSoT, 6t>f 
©Iftf-^DO, D 1 , D2, D 5 ©ON, 

OFFtC^CT, fcbTJigU-fi, ft^gm^ 6 3 3©1 

fpf, 2«, -4«, • • •, 3.2tt©m*#an*£*L-cm 

1 , D 2 , • • • , D 5 tC J; V , ft^ltt 6 3 3 © 

o~6 3<$©m»Kii^m^i^<):!9m^$^ ; 5 (y— 

20 [0 5 6 6] £A±©J:5^, fti^©m«Ejfl6 3 3©SS 
^©«fiKlCj;«9, tS?l5©W/L©Jt0iiJE^-iJtgEb-C, 

[0 5 6 7] -fc«U wOiiftt, ®*1 6Srfi|fig-r5 
lifflTFTl 1 ad^P^-^^/WT-^lfife^^, 
y-^ K7^^ I C l 4 fltflEK ( 1 95 

6 3 4*SN^-^>'^./Ph9>'v J ^^-C*fife$tvT^5* 
-a-T'fe^e te©#^ (Mfcff, 6©|gSlfflTFT 
1 .la^NftV^H-7V^^-e«^$ilt^5S. 

30 -&^4f) 14, /D^7Af«i wfHtsaumflEi** 

[0 5 6 8] **> % S^m$ftjIS6 3 3©0~6 3{g© 
m^til7J$H5i Ufc^5, rtbf4ft^Sm«Ei!i6 3 3 
©*UVh5 7-^^l<§©^Ff$>5o 
-{^^2fg©NF«, ftJ^©tt«ft«S6 3 3©0~1 2 6 

■is©sm^a*$tu, f>\s>y % ^-i&m&o. sfg© 

^Ff4, EdfeWcWtm 633©0~31. 5 fg©m»ft^m 
7J$tu5. Sk±<V£ pfc, *^BJttft^«»Sj!g6 3 3 

$>5vm4, -ettj; Q.ma^mitSK (6 3 1 , 6 3 2 4 

40 f) ©TJW-V'hSv-^Sr^k^iirSr ttc:«tt), a 
7J©m»Effi*^a»-^H-C*#5„ ^_h©*«tt, 

©««tt«©* w-^ h 5 9— ■»*Srtt©felc>y- (fife© 

fe(wM/s;i-5^;Mj!SiH]sg{c^L.T) , (^^fe* 
(R,?G, BfcSVMiv'TV, -faio— , -^-tfy^O' r 

so ^.Sraif^T-tS. 
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[05 6 9] WtoM<D* V 5 7-m&*i&<0&\Ztt 

vx (tto6fc*t«i-5««EjiRiaKt»u-c) , «fl: 

i-5«^T*fc5o Lfc^ot, 't'liotne 3 1 t 
'>*vHifefiB (TJW^h^-S&ftf) let 
^ ^2g©m«iEaS6 3 2 fc&3!8:©®SfcaS6 3 3 h<D 

[0 5 7 0] &:*5, *l/yhS7-' fg^£r^ffc;i^5«E 

[05 7 1 ] Sk±\Z&m Lfc*Jltt, *^<7JtoWHtfe 

[0 5 7 2] 06 5fc, SSSC^l^Vh^y-lHjgS^J; 
5176W73 (NXM=17 6) ©|s]8§0©-0il£r;^ 
■f. 06 5-Cfi, f ig*i>yhS7- m&lz&.Z&M 
M6 3 1&M8ESIU' I2t*^h5 7-1h]SS^J:5 
mffiiH 6 3 2 Sr^l^ ^ Z Wc-ft V 5 7— 
±511^6 3 3Sr%mSSMtlSbTV^ 0 *#*-I3:# v 
v h 5 7-0SST*fc5m3©^ i/yh; £5 
*flEW©MH&©#Wtfc i 9, 176 mt)<Dt£ 6>o# £ 

110X5 3 1. 6 3 2, 6 3 3Sr^*bTIB»i-5i:^ 

[0573] mm bxsee-t-5 tit '^1 ©mss 

16 3 1 t m 2£>*8EK 6 3 2 £ < fc 1 8 ramK 

V*»±«JBE©A2HW) i-^-t^V N 5. Sbldti:, 5mm 

iittfvt. ^fyf-f u) ) M^«tA/ir^b4 
v^»e>-c*5. mmz y m2<o^m.m6 3 2 tm 

3comSEM6 3 3 (H»S©ffi^{S!li:«SSt©A^«l) 
1 1 Smm^rtWEEBI^iaS-t-S,, $6,»c^*L< 

covert, *^pjco{tiicD^j£^j»c*3^T i>mm ZtlZ - 



(58) 

[0 5 7 4] r«)*«iS)5l^tt«BE©tH*aii:*aE*S 
VM*ajE<DA73ffi!)i:H, WTcoM^SritSH-S. HI6 6 
©«E*»t*UO»frtt, » (I) acmflElKWH^i' 
•^^63 1 (tti;fcfl!l) tlf£ (1+1) ®*ita[©h9 
i^** 6 3 2 a (ATJffiO) i4r**LTe«i--5H« 
T?fc5o E16 7<7>m«tS:ft^LO^fi, B (I) 

isi©h7^^63ia mt>w) tm(i + 

1) <Ol«I©h7y^^6 3 2 b (ATJffll) 
10 [0 5 7 5] iiT, '✓Jayfj'^iLfc*. -ft 

[0576] $e>Kf±, {SjasKy ->y 3 jgta^y^ 

y =>vtU<(i@ffi^ft^J;>)^$tufc^^ (c 
GS) SrfflV^TV-^ K^-r^EK^tiiffl^ti-So 

Tiafi-rstfi, ^io«Mas6 3 1 tM2<Dm«fcj!56 

32t <it>30 mmWrtroESI^iSg («»S© 

mt)Wfmffi<07<t){M) -TSr tSrVNPo ^ 6>tr«. 2 
Omm^rtiCiagi-Sri:^* L^. ^©fiSHtT-fctu 

tt (Vt, -e^yT 1 ^ (m) ) ^{i^A/i-lg^L/iV^ 
A^T-feS. ^fe, Ultl^, I2©lttl6 3 2i:l3 

<Dm,mm6 3 3 (&m<omt>Mkw.m<D*Z)m) h'pfr 

30 < bh3 0mmU<ft<Dmm\zUm.-fZ><, $fe»C^L< 

2 omm^rt^a^BEa-r-srt^^Lv^ 

[0 5 7 7] «Jt©fft9m, 3a#?Sr^at-, fc-5v^^ifii 

^L«^-t-5ri:^J;?) 0 ±9 bo vS«d 
leWj^S^^/vcDlgfiffl >*9'f^lHll6 (IC) 144: 

[0 5 7 8] 067 fi®flt£lt!K U«i«©3Wt«-C*> 
5 0 4*5", 0 6 6 ■Wtmffi«»« UftaoHMSflfCfc 5. 
40 ID6 6, 0 6 7i:l,|eI^I2It LTttlRlC'CfciJ, W 
K«fifei-*^*,iBlft©5ltlHlL*^*5o 06 6 
fctJ^T. 6 3 1 1 S^SSiJSffl Nc h h7 ^ S?J* 

6 3 2 att|g2Sm^fflNc h h?^;?, 6 
3 2 blll2t§WJPc h h 7 

[o 5 7 9] 06 7^c:t^^^-c, 6 3 l a fijg l m^,ffim 
fflNchh7yv'7.^ l 6 3 2 a tt^2^@»£iiSfflNc 

hh^^v 5 ^^, 6 3 2 \atm2mmm.mmp chhy 

[0 5 8 0] 06 6T-ti\ -BI^e$t6 5 1 
bo -rSfefetCfflVN^tjCD-CfoS) iNc h h7V^^6 
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3 1 -Qmf8.nhz>% l&mmmw- ft 2© 

M,nn<DN chh9 ^v 5 * * 6 3 2 a <D?— V KS:I7& 
ft5. 

[0 5 8 1] — 067 -e«, ^TSfcfflft 6 5 1 t N c 
h h9>-v>** 6 3 1 aT?1S^§tt5mi©m«EaS<0y 

* 6 3 2 a©y- McPpjD^Jx, ^* F7y^? 

ft2J^i«©Pch S7>-^^ 
6 3 2 btcS»t3S$^TV^O-C% mSftSft^L^© 
W7!7 b*§J&iftS. 

[0 5 8 2] ft4b\ *^PJ©Hi6£0ilT*fiSiKSr^^-r 
£fctf> s fc^v-'fig^Sr^Btc-f-^^fetc, ftl©®Sft 

Mt^2^msitast(DK^ : Sr4 , '^^tftWb-c^5^s - 

iVicm%^^h<r>-Q\i.f£<, ft2K>®M?ift3Wfl 

[0 5 8 3] 06 6WffiJES»t^L-^<D^U>- 
-SKOWT 1 ? MH^rCfi, * W'V h 5 9— 08S&18 
*t5f ltoltlroNc h h7y^ 631i^ 
2m<omUM<DN c h h^^-v 7 ^.^ 6 3 2 a i^mtiMtl 

Kfts (ismSltt^tJ^i-v^^^^^-C-fifcS) © 
^t, HI 1 I£®Sft2g©^;Sfc<it;&sft 2 &m8HK£ 3E$fe»c 
[0 5 8 4] -^tu^LT, El 6 7c7>®5fcgtfigL.#5*; 

$ 9-®&&m&.-rzn 1 amsfcasoN c h h,9 

*6 3 1 a t!2tiglONc h>7y^^ 63.2 
a^p^LTV^'(gS^L--ClBBb J ^i-^) Ot, W# 

oh? ^^^wtKfliiit < < > * i mmmm 

[0 5 8 5] Sl±(OZt^b, 

K9>f '<IH» (IC) 14) ttt, mjESJtSL.'C'tt 
ft<. !S(SitSLi4:5^7i) hfll^ti-SCitlc 

fcftK 

[0 5 8 6] ftib\ ffti^e>«5-£-±, ftl&ffisfEflf^ft 

2gm»ftMcO^$r^:Lfc^, ft2&SSfaga»feft3© 

tfflEXU ft3 8fltaHW»e>ft4»*SfflU • • • <oW& 
[0587] 0 6 8 fis 065©3 mm h 5 

Lfc^(D^J^U-CV^5V (LWot, 06.5fi®JBE^ 
[0 5-8 8] |116 8-e(±, *i\ TOgtft6 5 1 tNc 
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hhv 63ia T?x!n««as^ja$ax5. ft 

*>\ -ST^Sta 6 5 1 -CS2»@SitSr^Si-5 «fc 5 fcRHl b 

«>b<ttE» $*xrt®^p#y ^niBSteJ:!? 

tv5«t 5K1iJ&£ft3.> H<l±, 06 4 »c: 0^1" 5 J; 
5 ft#fcomSEM ( 1 3M4) 6 3 4 *^«j*$ix5Sat 

-^?6 3i© y r t tc j: o ass® 

io mitm&iiZ (0 6 9£#figcDr.i) . 

[0 5 8 9] F7V^^6 3 1 a \Z £ Z>M 1 
<oV- hMJ£i>K PStSf 2tMI©Nc h h7V 
v^** 6 3 2 a©y- htefllJUStk ^©^*h7^ 
* ? K&fUxSttKlfcP, ft 2 SmiSMo Pchh7^ 
6 3 2 bfcgttig£;h,-5 0 ft 2 <D®3ft2!R© h 

7V^^^6 3 2 blcj;Sy-h«JI^, BfgEi-5ft3 
SmSfcMcONc h h7V'^^ 6 3 3 a 0-7*— M-PMD 
toft* b 5 y ^ * Kifch-5 t«t#, f 3t 
ffiflEJSWNc h b7^^ 6 3 3 bdStt^itS. 
20 ft3&mfifES§i<DNc h h?^^ 6 3 3 b»^- Md 

»406 4\cm^-r?}^wc<om,mB.6 3 4ms*^?' n 

^tc^CT^ (Eg) $*u*„ 
[05 90] 069 T?{4, mf|B#a^* h 5 9—0 

ss<Dft iamssai6 3 i tr, mMfttPS^^^* 5 *^ $ 

[05 9 1] H5y^^ov.t^?y* HWt/<?S' 
»i, 1 ?a^|*9-T?l 0 0mViI©tf Pj-o^^fe 

30 5. L.a>u iooM»rttfiSLT«$tifch7y 

•^iJ'OV t/^^^lt / >ft< ttv 1 0mV£JlT"e 
fc5 (USB) . o*»J\ h^^^^^SrifiSLT^ 

5 7-0iS©ffi^l^7y*S:»>S*5rt^T?# 
5. Lfcd^r, #5g8!ltf>y— ^. K9-<^ I CW'&iS^- 
©ttJ**«^<7S"¥Sr'>ft < r i: tfX'Z 5. 
[05921 01 1 Ofi K7y^^©Mffi« (¥*• 

^ (3 a) i<Dffl£ii£*$r^LT^5 0 Htt«t/<9S' 

vtefmmft^ftmiifrtz.mmi-i'-?^ (10-200 
09) <d h^yit^frnfinM^y^-ehZo 0110 

50 ' ±2: y y- h/U£JlT>* ^ffiS^Mi" 
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[0 5 9 3] fc"«U ^^©JfettfiStiU !7^rt 

fcj*4*. L*»U roli!iBli.-*J8Soy-^K?'f 

( i o ' 1 4 fc**^ s*m»fc£f8g-r5 d 

£. *5v*ttM£fK^3iVKJ:9*WS:-<?#.5. * 

[0 5 9 4] *»Wtt» *.*}7 t *S*>V7 ! —9 (D) KJ; 
t> » h 7 fit* * 6 3 4 £81*1/3 ttftftfrgl <9 Wz. 

5 d h K X 9 y-^m-S"^ 1 8 fcifch,5*flE*«:*fl: w 
(«») i-*. RW»'*S6 4»W«±-e*>*btf % 1/6 

4 = 0. 0 15T*fc5A^> aSfefi«Jfc»±s l~2%£irt 
©tHA«aE/<9y*Krtlc-t-5,6J«#*>5- 0 1% 

left 9 , ' 0 . 5 %KT-Cfi»aHPW»Ji-5 w i dST-# fcl^ 

[o 5 9 5 j UAti/^y* (%) Sr i 

fcftKii, 01 l o o»#K*t J: 5 h 5 

8f^2^*5 y^— siftK-rz&m&hz. <*£>£ 20 

?©Vt/<7S'*) SrO. 5%«rtjci-5r k1>W£ U 
V \ 0110 ©»*fc*i-'J: 5 h 9 ?.#8 8 1 
©7&&SW& l . 2W?y^ J: 

fc£;ttf, -«i LT, 1. 2¥*?y^-h^m 

1 mm X 1 . 2mm"Cfc3<> 

[0 5 9 6] ft*5 x £JLkM\ .^£8 fc'y h (2 5 6fg 
m) £ILfc©»*"T**>3. 2 5 6 WP«T©t*a\ /tit 
Hf, 6f?h (6 4RM1) ©»§-H\ m^>«j*o/<9y so 

J&S*V>) . r©^^ h7^^»6 8m, 5¥ 

^.^H6 8 1 (06 8tr(±, h7V-^^6 8 1ai 

6 8 1 b© 20^^tT^5) ©j^*^ v d<D^#£ 
»Si-5ii*r»U3Sc^. 'M<tt-*is (3o£U: 
$>3*£tt, loJl±©f7y^^6 8 1) r©& 
#£?8£-r3 <fc 5 fc«/^frtf*»H©»*#**i**i 
5, Ttt© K?Vi***W6 8 1 (6 8 1 a 

fitC. 68 1b^TtOM#) fc, ML TCI ©■£#£« 40 

[0597] u±<D&mn*&w<D<&<Dmi&ffl\z)o\,->x 

gES&iT 3 ^ i *ST't 5 0 

[0 5 9 8] &&W<oy-X K9-f^|51K (I C) 14 
(i, IH 6 8 fc0*W-3 «t 5 T\ 56 t \,y 0 J: 5 

W „ #«SE2StlW (h7>-^^^l¥6 8 1R) £ so 



7/* 

iofc^i (b?>*sx?me 8 i) £^ie@»ci-3. 

3„ M©S»fi2S6 3 1 i4©««M6 3 2 a £ 

fi, y-* K?-f/< r c l 4^y7toi***«te7i*fifc* 

*J*"*-3 h7y^? 6 3 2 ai, ^©tfSHBSrlft*-*- 
3 h7^^ 6 32b i©^g|£lfcig?lftM<-r3::£ 
#T-£3;i»ib-efc3„ ofD, f±fiOh7^^^ 
6 8 1 a Sr I C^ 5 '7'©«StfifeS|5»c:ffigi-5 Q ^rUT, 
I Cf ?7*1 4©^E*»C, Tt©>7V-^^6 8 1 

6 8 1 b©fia^5 I C^y7 p ©^E*-Ci&^L< 5 

[05 9 9] &&WX*te. b =7 >"Sx*m6 8 1 a li I 
C y 7° 1 4 ©I&tf 3 *^ 1 0«fiK^ fc fiBBS £ fc«f^ 
5 v > {±YfM $ tbfc*3 1) , f y -f<OtE&\z. 8 <B<5o h 
^V^^S^e 8 1 b&m&ZftX^Z (N=8 + 8, 

me 3*&m<o^t) . i-<d b7>i?*9mQ sibii 

&fllK:»^**:«cE«*ixfc h7y-^^il6 8 1b© 

naafct . ^s'7 p ©*fiSfc^j**^«:Ba«$^h7>'^ 

^^i¥6 8 l b©{@^t©^5 v 4ii£trtij5t«J:5»c 
^^fcttiS«$ixfc h^^^^Sf 6 8 l bcfiiti, 
8 l b©«*ioJS3iS,' ifl«rt£45J:$fc«ia-f5 

(0 6 s-cttig-i&^tuT^s^) \co\,^xhmmx 
[0600] smMj!g6 3 1 ir^-msfaae 32a raf±m 

ffSJtSU (maESSR) SJxT^S. L^ot> h9 

h7Vi?^.^f|6 8 1 a ©gB#£^62g-r3o ;® 
b?>VX*W6 8 1 a©^fig®aSr, 011 O©0^ 

i-5±-5fc2sp*5 y ^-h/^rt©Ba»-^i-5o 
$?3tc^L<tti. 2¥*5 y^-h/vartfc^-t- 

[O601] h^yv'x^sesia^h?^!? 

6 3 2 bfl5«HtiftT-x-^?rS(t^L (««Egtf2tL) 

Sgge©^H (fctxitf, ±^(D h^s;M*6 8 1a 
©ffl*Si^T&Oh7y^^6 8 l b©A«St 
©Bggf) tt» 3tel-tft!f§ufc«fc?l^ 02©@^i® W 
h7y-^^6 3 2 a £^2 ©SatiS W 
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Zmj&tZbyi'Vxf 6 3 2 b i£ x '>4<H10 
V^j/T'ftT-ES^tvC h7>"^^©#tt (Vt.t 

8 1b, SfeMOTt!-:h7y^^i6 8 1 c^fc "> 
*Ui, H9VS?^^#.6 8 1 b b by^i?x.*mG 8 1 

T, "f^T© f7Vv ? ^^l|6 8 l*S^©S#SrS§S$ 

t h i*a© h?y^**e 8 1 a* ::©M# 

#6 8 10lB»^<ft5i^T?fc5. 
[0 6 0 2] f 3 (ig) SrAWSi"* b 5 ^3?* 

* 6 3 3 a tJB3©«flt«Sr«l*i-« 6 3 

KlSMflU - * d i: as-C# 5 £ i tt b 5 * t? t 
[0 60 3] h9VS?^##6 8 1 bfi^-yT 0 ©^** 

fc) fc»j**fcttfl*fc5V*ttE«S;iVCV*5. 
>^^6 8 1 bl±^s/:7*©fc&^ft o* 

*>, m^m=r-7 6 i tsffitsfttti:) fc»dt*fcttff 

b ©flliScMte. *3§W-Cf*i iffl (B63-MMP Xfe 

[0 604] -?-S«KtF,6 3 2 b t^m«t^6 3 3 a ISJtt so 
flJESttffib (WEEffiR) ^TV^. ^©fctf), h7 
y-^^»6 8 1a fc|B]#fc h7 Vv J ^.^i$6 8 1b© 
lfE^Sr«Be*i-So ^© h9^^^#6 8 1 bO&jft 
01 1 0©S^i"5 J: 51-2^5 y h/v 
Etrt©ift^t5. £bK#;£b<f;fcl. 2 ¥#5 
y ^-h/H^rt^/fcl-s. fcfcu ;oh7y^^ 

L%W*J:5fC, flM5«[401 1 0©A«« (0. 5¥ 

[0 6 0 5] h^Vv^^if 6 8 1 b h7^? 
6 3 3 aih7 ^v 5 ** 6 3 3 b ^|j:lltf-^ £S 
(««$rtaEU £LT^5©-C\ Egfiffi 
Sfttu-C t>«to4 v \ r. ©SgBt©«5ffltc:ov 1 5te©fftlS 

tm#T'*>5„ #3 ^t5h7y^ 

7?6 3 3 a if2©t« (»). Sr«^5 h7^ 
6 3 3 b 'Ptt < t h 8 mm£*rt©g§f§f»-Eft 

[0 6 0 6] 0 6 9 S(rlE«SEttSUffllffl^i: UT, so 
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i69l (®SftfMRB*5it^«-«iH®ffiSrf^fi)t-r5. 

6 9 ltt^Ky v'y-e^-rs) , 73-^692, u~< 

/Vv-7;? 6 9 3t£¥X'ffif$.£tlZ. Jfc*S» y t? * 

[0 6 0 7] m^y *A|5]!&tts EL«*^* 

/nofeii:«i:tW (tl< ttEg) -T5. fcix. 

©fe^smtc-t-^ .(Hjrr*) ©-g-fi, £ifc-i#©m 

[0 6 0 8] 0 7 6f± N RGB©3l^feSr^^SJpm 
if*ftiJ»i-5Stii^^6 5 1 (EE) Lfc*J*-<? 

fc5c t>*>5A/; is^m^e 5 itt®^-#y ^Atzct 

«l6 3 2^f©il», («*) 
£ &2ttttffif±BI 7 6 fcH^i" 5«H«c^m«tta^Ii]gS 7 

5. 0 7 6 (ClU^-rS <fc 5fc I Cf (0&) 14© 
Cf-yf (HI8S) 1 4©fe*T^lg^M6 3 .1, 6 3 2Jfe 

[0 6 0 9] m^til^lB]^ 7 0 4 ft, R, G, Br^»£ 
^ (GS) U r©RGB©S$ictfl;fj|H]8g7 0 

4R, 7 0 4G, 7 0 4 B fciffl&LTEB1-3. 

(r, g, b) rtfc, ei 7 3 icm^-rstemMfi 

^©XPIiSE I N L 5rfSS U> 0 7 4(rm^i-5 

{Sm«5tg«©S*®«E I (0 7 9 t>#fiS 

©^t) „ L^cdSoT. R©H^Ul73ls]K7 0 4 Rtdfi 

■mffiu*t.L<t±««EaA©«^-#y 6 5 
i r L^Ettciii-, MmM&®<D&mnn i nh^i 
•f-5^yi>A (tL<d, mffiW7Jt>u< ttm»Ktb^© 

®^#y^A) 6 5 1 RH#E«3*U5. ■ ISIStK:, G© 

tt^mTjsss 7 o 4 G\u*&&m&i$<Dmm%m i n l 
m^©m-?-^y 6 5 iGLtfEish, 

*©*m««EI NH*f«-t-4*fy !>A (t>t<(i, tt 
JEffl^fc L<tt^W73©S J f^y ^A) 65 1GH;iS 
Ee^iX^o B©m»iEl±1^0SS7 0 4-Btf±{6« 

SfEfS«6©«JHm«K I N L*W»i-5J!?y ^ A (tL< 

- tt,-:«Em*t>L<ttm«Em*©@^y.!>"A) 6 5 1. 
b L^easttv sm«i«a«©s2pm«K 1 NH4r^»iT: 
5*y*A (tb<ii, mffiw^»t>u< fis«tm*©^; 

^f-^y.^A) 6 51 BH7J5Ea$n^>. t£&<x#V 
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tt, in 7 9©#>"tW4t?, v jsas 2 £«±*> 

5£#I4, «-&©SJP««E*SISi-5m^y 
[0 6 10] I Cfy^lil^S^CIi, m^^-?J/ K7 

£f4 1 0 Mm£*±4 0 Mm«T©i*;* 
[0 6 11] mrlS^^t^y-^ft^l 8ifiigm 

5 0 mm.m&$m&mmi®k vx^x**^ -7=./- 

^^tL, A (Ag) » & (Au) » =^^r/V 
(Ni) , *-Ji?^ (C) „ Mitm (Sn0 2 ) ftif© 

5c *fc, /<vyiy-^«*»i 8tSrACF«HB-C 
I^IE*$tv5c 4*s, ;<>-7ib?>\,->nmt)/<-y K7 6 1 

t y-*(t -§->&& 1 8 tvmwtte. si±<Dtt\zmfe-t-z> 

t>©T?tt*v\, -itc. T W*S±te I C 1 4&««iir 
-J\ 7^A>^y^rft$ff£ffl<,^c:!9 x !KH5K7>f 
/W»^Srffl^Ty-;*{f-!§-ii£l 8tt££««LTt>j!l 

[0 6 12] HI 6 9Jw*5^T, s\?j£tltc4 tfy h©fl 
flMMMWB^-* (DI) (4. 4 ts- h^=t — ^[hI£S6 
9 2 -CT3- KS*b3 (#«SSc# 6 4&mxhivt£, 6 

14 7 * EBS 6 9 3 J; 0 . - o S? y * ^V©1 

*4 4 1 KA^ftS. 

[0613 y * A@g§©£1f /&g|5f4, B£&tt 

R0691ail6 l©¥tigt r 6 9 1 b -CflMteft 
t^5. T3-^0K6 9 2©ffl^ll l'6j@©rtn 
j/^^s/^6 4 1 WV^i"tb*^^$^TJ3!9, fa — 
^08g6 9 2©^!^!), «^-#y ?A<Dj£ia<it^5t 

y0S§6 9 2 wa*^4-efotv«, m^^y ?A©ffiirC 
IliR0+5ri:/i5„ JJ ^AWffifctfi. US 

lSW.6 3 1©Mi:*ot^t), T1-t>y"m.mA 
V & dK'y'tVT */-7*£frX^Z> 0 Lfc*SoT, d©^ 
* y •^©ttttflWqjftfct-S*:* £l&«jjfc8E6 3 1© 

ffid^bU -t©*S*v ^3©m«t2S6 3 3 ©Soffit 
^bLT, K7-f/< I c©Htf>*fl.f±av hp-^$tt 

[0 6 14] fm. ®.W(om&±^ naunmmy—* 

144 KV Kt Lfcri^ ^ixf44 fy h U:@$t£;h,5 1>© 
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x\*te<, \fy b^a^ni^n^mif. bsmkotoe 

h 5 3 Si: UTttM Lfe*. rtvt>3S 

K: HJ£ S it* fc < , ftfogt-e t fcfcv* 

[0615] aMfcic J: t> , E L*^©^)t® 

9 1 a£jyf£-fr3r£;&s#£L^ 0 «t 9tetft<B 

-tr-e, ntficAoaEttac^ac-fk-j-s^ftrtsae 9 1 

flEttSraitKJ: 9*ib**5ii:*ST"t, M£#*fbL 
[0616] HufB#SS;* h ^ 7-Eiais, 

* (r) jb. it (g) # (b> fflo3*«i=^-nrf 

R, G. BT?lRlCW^tci-5fca6^»±, B^T-tcoS-f- 

usstt^R, g. B-c*H-e*maEi-5^5!i^*)*. * 

fc, ^EL**/^/H?©mattBtta38** ; f- , T?W:» 
R, G, BT«lflEW4«sJMc*. «o'-C, tait'mtSrlfi 

Ei-s fc*©-y— 5 ^ ^ #©^ffiK)^©#tt t , 

Rs G. B-C*ai^FiUi»i-5£.S*s*5. 
[0617] *^^T'J4, ^#^^7 UVK 7-0 
Sga 5 , Rffi v Gffi, B^©3^«Efc^fS$tu-CV5© 

30 x. ii3t#tt^ia«#tt^R, g. B-e^H^nfis-r 
mxhz. 

[0 6 18] 3tfct>KMLTV^5as» WffilWWSrsSC-e 
ft, y-^«f«il 8^Ct*^^^fl:*sfe^t x l^Jp 

jtasnm (ih) 6»^-i-^-^mM5r»#aitpr 

XStelzib. *'cSflHMI[-e»"l"o p FSSfcS t St>ii 
40 5^^a (El*£tf&*) SrlEWii-5r t(4S|«T?fe 

y-^fs^-ISl Swmte^/vSrlS^WTFT 1 1 
a ©m^^tgSfE (S*Wldf4T F T 1 1 a tt^-y KUfi) 
tci-S^ir^^-efeSo ^^y^-i^EE©^ 
(^) |c»4, @«x-^©±te^y hftf=-Ki"« 

zbizzy^ m^^ommBmti^uyztmm^x 
fc5. 

[0 6 19] H7 0t. ^fg^w^y^-v-v^tsfc^r 
so Lfc©gEai^j*'s:©y— ^. K^'f/^iHiss ( 1 c) 14© 
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-?D0~D5©±fi3H'5'hD3, D4, D 5 *5-f--t 
TOTfc3^£NOR|i]S8 7 0 2 Tx=>— KU 
ID^fS-i-HDtci^y-fes/ Mi«tr*i"SKy h^y. 
*CLK©#*1"*IIH6 7 0 1 (Dta^i:OAND|H]!S7 
0 3 £ 1 1) . -^»PflH ^Hff V p «fc ? 

fc«j*Sivcv*5. ;te©#£ti\ 06 8fcif-CS&9!bfc 

iith^7 o 4*»e>©B*m** s y-^«**fci sic 

teifiv*0»WI~7»iia©#d\ lzMP#3f?3©fib*!> 

*lMkt£Z> B tuts, &0RMPIS t U 3te±S 

«^&6 3P&WSt-t-5 ( 6 4 „ 
[0 6 2 0] :/y^— ^SrtT5PgflJi, 

[0 6 2 1] £f£b<W\ Wlf-i'OlWIO^l/ 

8©«%©nroi-<\ mzs&v?-* vtt*. 
i*v 6 4^o^fi, onma^&7ivmg«-e«>B{fc 

##»tr) „ Sfek:, ff*Kf±v Of-^o^io 
Hl/HoWloiHIt, m^Vf-r-^irftb 
Uzk*.tt. 6 4isgSS©B#f±, ojmgft>&3HMHiE 
-e©iHfe7*— yy s>&?to-cj5»^ 

[0 6 2 2] 4#^H^-C, =>y h SriS < -T5 fc 

^mi, 2 ©*&KHBff#*## uta^s^ t 

1Wf£©RtPi, -^©«Sffl-C^ry^^-^frtf 5. 

[0 6 2 3] /£*5, yy^+— ^©mffi, HHn&Btt. 
R, G, B-tW-ebitrsr t t>;fc-$b-e;ib5. E L**i 

^•1 5f±, G. BT?^^W^mjEv 383t»ft* J ^* 

woa»fei/8©«#©iOTrc» mvizf -v* ft- 

b 6 4»P©i*t±» o HttM&d>e>7|tf*b : 

H^-^SrStiitf) o -(&©•& (G s B) tt, PgfSx 

— * ©pgfi 0^1/16 ©«*©»»i?v 5i#:y y 

*.-5**rff 5 (fc £ *.rf,-:.6.4 P£p©B#f±, • 0 mi *v 
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b3|5gf8g£T-©M&-r-* £B# N yy^+— i^SrtTo 
T^bx Pl&X-^frS^jitf) fc£©WJ»*fT5. 4 
fc, T'y^^-v^SJEt. Rf2 7 (V) T'fc^tf, to© 
£ (G v B) H\ 7. 5 (V) ©mjEfry-^.ff-g-^1 

E L*^^/v©StiiD s/.ht^Sr £*s#V*. bfc 

^ot, yy^^-v^mjEfi, fl-gp^y ?Afct*-esis 

[0 6 2 4] ^/yft-^Ui^IOt- 

k» pgsso©^-fr7'y^^-v?-r5^i-=e- k, who 
t wp 3 ©&ia x-yy^r— ^i-5fg2*~ k> nm 

0^bPtil7©^H-C^y ^-r- ^SjR3*- K, ^ 
KW©*SHTf^ , y9-lr—^f-**4*-K*ifSrRS ' 

*s»*bi/\ rtubli, y— ^ K?^/<I9K (IC) 1 
4rt^c*^^^T^^s/ ; 5'[5]g§$ r fl|^ (^ff) •f-^-^^.t 

[062 5] 075 »±^y°y ^-v-^igi6»©JWWk 
ffitfm-Q&>z>. p vi±/yft-i y«jE©A^«T-t?fc 

g, B-e^gijwyy^-^-^mH^it^tbS. **s» 
r, g v Bt?<@sij©yy^ s?mflESrK3ei-« t bit 

^wHMRSt5t©l?li!ii:^. R, G. B-T?*il-e*j 
oTt><tV\ ^y^^— i^Sffitt, @I^16©^S6TF 
T 1 1 a©V t^B§i-5t©t?fct), ^©W*16ti 

r. g, BiiT^-^btfcs. m^\t. mmi 6 

©IEWjTFT 1 1 a©W/LJfcjfei?a?R, G, B "C'^^ 
*F*bV\ fctxifi, L/6S^C#<^ixli, TFTlla 

nfJUr— v<&m*m<tev . y-^-KWy (s 
d) teii**<45. bfc/jsox, yy^^-^jE 

tt, y-^Stt (Vdd) KS-f-bTlgKi^l-S&gtfs 

6 So 

[0 6 2 6] y°y fi-i?lEPVIi7tn^^ -yf- 

7 3 1 »CA^$tvT^5o :©7tD^^yf©W 

- ■■YV^/HB) "Ht^->«tltSr<B«rt-5fcft»^ 10^ 

< /j:5<Ot 1 0 0 m m£JlTtt5. 
$e>l-£?3;b<»i x ^^>-^W*SWfil 5 Mm£(.±6 0 
*i m^T>--f--5 ^ t^*b^. W±©*«ttl2l7 5© 
M'/f 6 41bC7to;!'M5''f 73b 0 7 3© 
7tn^^f 7 3 l{Cbjgffi$ixS. 

[0 6 2-7K*-f 4,1 a ftyy^^-^-Y^-y 

A' (PEN) «•§•, l^yft-v^it (PSL) 
£ x H74©Bi>y^«foJ:ij[3.ty h (H5, H 
4, H3) — bfcav?y^m-§-©Ji 

so 3 f s/.-k (H 5C, H 4, H 3 ) ©S*tt. ±<t 3 fcT 
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[0 8 2 8]'**, w^s^^y^Y-v 5 ^. v&mo<o 

(B7 9 0|TOO&>&lttMRl fcL<ttRM (Rl- 
1) ) fc»R:/y?-*-5?i-*fcv*5J:5fc, ffipgpSS 

iffim9im#imot>s>mmR 1 ©utter cotsBT-iiis 

^w^tecD^iSicJttfc ur, /n— Ka«*/h$ < ft 

[0 6 2 9] WJiO«-^(DTOP^tCj;i9 x *^s/^6 
4 1a fcsi'^J-7fflffl&in % vf- 6 4 1 a"^->-cc> 

y y ^ -i>mjBE pv a* y 1 s »cfp*p$ 

H3„ ft*S, ^y^-t-^WBEPV'SrEPlPi-Sl^lWtt. 

tvTv^s. •7 p y^^-v ? mjE<ofpip^ratti*¥ 

(1H) ©l/l00Pi±l/5 «T<DBf nmc 
i 1 1>W£ Ur fci 1 H*5 1 0 0 ^ s 

eci 1~*Vf£* 1 ai s e c JW_k 2 0/isectf5. £ 
i=>U:#3: C< 2(isecHJ:10^secit5, 

[0630] tat, yv^—^mmmatt, r, g, 

m RGB 0*tt-»-e«3tM*fti*M ft 5/6^ 
— ^ tc J; 9 , ■7yfr-i?nJ£PVWtom?$Z»I&-rz 
J»«*O|»WI0t?H:Ppap«PIH]Sr*< U BW4T?f4-t*u 

R^3r£t>&#ftig*£#3 3. fciA 

i&tn$*±» yy^Y-^Nfrasr«<-f5. ms^osss 
m*m.<-rzt< t>t<tt7*y^+-v?sr^ih-t-5 (*? 

[0 6 3 1 ] $fc N PPiPf 5I^f- ^fdi^DTT'y ^ 



oT, ^y^-v^JBEfciiK (Vddfc^L-C. ft 
I^TFTl 1 ajJSp^y^MOB^) U iSPgfi 

€B^^ft5f-Lfc*-ox. yj^-^-i/mjEZi&K m 

$TFTllaiSPft^©fif) i--5 0 
[0 6 3 2] 7"n i/^ AlIt-/yS^ (POffif) 

*s "0" ©Wtt. *^;/^6 4 1 bas^yjtKliifttK 
I LiBT-*jJ:t^I H»^i:'y-^«*tSH 8itt«J?>K 
(I out3SH^S v y-^«*Hi 8i*«;S*b 

1 8 KftM*uftl>\, P Offi^fiy'n /yAti I w 
^y-^t^KTOPLTV^Btte, "1" tU 
yf64 1b!rtyLt > y°ni/7Afl;i!ffiI w^y— 
«*» 1 8 Kffi-fo 
[0 6 3 3] POffi^lc "0" &PMPU !/f64 

til^$nTV>ft^B#-C*fe5„ m»Sj!g6 3 4fiA2)T f - 
* (D0~D5) K*<5v^Tm«*r*:Ai'» y— 
mi 8*>^§|#jiA/T*v^ 0 £©m*#W5S;h,;fclB* 
16©Vd d3STd>?>TFT 1 1 a LT y — Mt% 

*ftl 8J=.««£*5«IEn5S?S*sftt\ ^-ftb©@j*fTt>5l 
&3ivO*fcVM$£tt» fflfl:©H*fTtf»*Sav &© 

5 ft^-f frcopilii (iBf^fT) t^^nT, y-^ft# 

Hi 8Kifeh,aitf (flE^ttJ-T) fcK*ftV^«Sr, 

[0 6 3 4] ^<D^WiX\ I OUT^>JSy-^m-§-H 
18{C^$tvT^5t, ^-VLTV^5*'tfl:S«t8I6 3 
4 d^^trH^-VbTV5<DfiD0~D5ig J f-O^— ^ 

jcj; o$ij»$"tt5^-f y^6 41 xhzff) 
HfeWMu, y-^{f-§-^i 8©t(t#, 

[0 6 3 5] «±© J: 5 y-^m^-S 1 8 <DWSL» 
[0 6 1 3 6 ] Z<DVkm*M8:-tZ1tft. *|gPJtt, ^ 

asuwMJt, poss^»c "0" stiwjpu 07 5<o^-r 

j/^6 4 1 bSr^-y t UT, IOUTS^-iy-^faf 

mi stzmmr. wom-tz t\zxv s y-^m^- 
mi 8 frb&mm 6 3 4 K.mffi&miM&ttz t f±ft < ft 
^^a$unnQ^ y-*«*» 1 8 ©«fiawkf± 

^^tfttv «±(OJ:5l-s ^*a*UWIHItP"0«!^-Sr 

[06 3 7] Brffifce*^^ (-feommzm 

*j8«eu eiiti 
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t>#^-C*>5o ELS^^l 5»i, R, G, B 

fct ;Ui> Rtt. Ff5e»ScD6ffia : 0f^»««>^ffia 
Wibd^i : 2 0W±'C7'y ^•Y-^Srff^^fcfiM^ 
U GtBfi, m£Jf£©6S« : Efi£»S<Dmffi«© 

jtasi : i 6si±-?yv?-v-v*w±iztirtLWtth-t?> 

*co*BBiBI©it* s 1 . : 10 0611 (o4<?, 
ffi»©ioofi£l±) ■c^J!^— v'&ffihi-^r bit 

ffiWWJtdS 1:20 0J£A_h (oi (5 ; mB6«tfS6ffi«<0 

2oo<sejUi) -cyy^-v^ffit-tsr tas^sb 
[0 6 3 8] yy ^mjEP vw\ ®*i 6<omW) 

TFTllaASPflry^VOt&, Vdd (0 1 
SO l-Sv^JBESry-^ K^^SK (IC) 1 4d»b 
tttfj-f-*&ga s S>3. La>U v^flffiP 
ViSVd d}cj£VMS £\ K?<lV<IBIK ( I C) 14I±S 

^oTt>, 5 (V) ~10 (V) -e$>5;& 5 . L^L, 5 
(V) WJEfciB*.«fc» #i»#yni?*«&ttiIK ft5 
j**SilWC*)S. UfctfoT, 5 (V) WJQEcoynir;*. 

[0 6 3 9] 6(D^SbffiTFT 1 1 aO^*- 

(V) 6iT-X?fc^rf, y— ^ K7-f'< I CI 4t5 
(V) 7*u-fe^^fflT?^5^P)Pp^)Sli^^L^V\ U 
*>U ?J*-mm*5 (V) SrttfcSiBfc. KJBi: 
ft3. 4*fc» T'y^^-v'fix TFTllaOy-^S 
/IV d dlcifcV^ry^^-^IUEP VSrPPJPi-^^SdS 

fcsw-e, i c i 4^bm^-t-5ri:ds-e#^< ft 5. 

[0 6 4 0] 0 9 2ti\ i©aW«r»»i-5" ,? -*/l'«* 
t?fe5o 1219 2-ef*. 7 HBJ^X-f ;/^|HlSg6 4 

l5r^LT^5 0 y— ^ K?-f/<I C 1 4*>btix * 

^yf 6 4 lo^-v^-yfs-g-^m^-rs,, r©^-^y 

7K7 1 fc^J*$;h,fc.'W</i>->y* h[slS§6 9.~ 
3T#/E£;}v s>^6 4 l Sr^v^lbfES-ltSo 
ft:fc\ y^-6 4 1 SSiT/W-^Uv-y MUSS 6 9 3 ifi 
iiOTFT Sr^-T 5 yn -fe -CRBfrfc; v . t> L < fiM 1 



(65) 
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^-fS. t>*>6/u, fl-ttttEg (IC) -C'giJii 
«A t> 7W 7 1 ±\ZMW£ if L-C t><t >/ \ 
[0 64 1] tyt7fifii, 3felctt.W (El 7 5 ft if) 
Lfcyy^-Y-v^ttKX-^T, IC14CW7 6 

i a frbMZ)&tiz 0 vtzft-ox. ^yft—^m© 
itiit5*-ei)4v\ 6 i a^tm^jstusm 

JE (fs-g") fi, 5 (V) ElTfcfiV*. ^(Oflffi («•») 
^Sl^-</Vv/y^|H]8S6 9 ST?*-!" y^6 4 1 0*^*7 

[0 6 4 2] JEJLt©J: ?\zMj&1rz>~ t\z£<9. y-* 
yU/^mSh ( I C) 1 4 fiy'd ^ 9 AlgJK I w §rlEK) 

t?#5»)f^m£E«sffl©«j!smffiT*+^icft5 0 yy^* 
-v>®EPVfi, Ki^tt£E*5Bi^TW*«7 i-eswa 

»4ft<ft5„ LfctfSoT. ^5ft-nvd dlfft 
•C*+^TOPT-# 5 i. 5 (-ft 5c 
[0 643] El 8 9<D^-< s/^lHlSS6 4 1 t>y — X h'y 

(IC) I4rtl« (EH) i-*ift«i» 

BE^PB^atfts. iti6©vd d^jia 5 . 

20 I C 1 4WSag®EJ: t) fciftv^^a-. IC14©^7 
6 1 (H C 1 4 Sr^S-TS <t 5 ftmffid^ip $ InZM®. 

[0 644] n ORaSrAfti-S^ttM^H 9 1 
-T?fc5„ 7WSS7 1^^-f S'^H1BS6 4 1 

(ia«) b-cvN^o ^5/^6 4 lroit^ft^ttiii 

9 2 T'tftPJ Lfc*fife, tt«ft X t PI-* 7cf4iifi^t?fc 
5. 

[0 6 4 5] M?f64 1 tt I C 1 4<0ffi^jJ: 9 t>5fe 

•c, . a»oy— ^«^i 8©J^^icI^e$^^-cv^5o ^ 

30 >f5;f6 4 l^^-vf-5-t ^J;5 , SI16 Sr^n^ 
5A-T5mS£l w*5y-^. k^^^Ih]^ (I C) 1 4 
MHi^tf, s/^6 4 1 «5^7t5r irldit), y — 
^ K9^f >'^IeIB& ( I C) 1 4(iy-^.m#^l 8 fab® 
vmZtiZ. Z.<T>*<< s/^6 4 1 *UW-tZ>z\ t\Z.± 

in 9 o\m*-rzmmttti:i£&mi&irz>z. tat-? 

#5. 

[0 6 4 6] El 9 2tmmz^7 6 1 ad^ffi^$ix 
51E (ft#) »4s 5 (V) £ATttet\ (ft 
■§-) >5Su^V->7^Ih]^6 9 31?^.^ -^^6 4 1 (O^-V 

[o 6 4 7] W±oJ; ^tc^-f-srtlcj; 9, y-* 
K?^/^I§IK ( I C) 1 A\±ynif7J^nM I wiSrHEIb 

-fyf64 1t7W7 1 WttaSflJE-CKl'f^i-^fefc, 
Bi*l 6*>f,Vd diff^y- ^«*|»l'-8fcfiPJp**t 
•Tfc^-fyf : 6 4.1«It5^i:li^<, y- 
^. K^'f^BIK-d C). 1 4 4S*«*H5i2: fcftv\ 
[ 0 6 4 8 h fti3; El 9 1 © y — ^ff .^H 1 8 fc 
■ ffiS^ (^).i $.Hfd 6-4:ltyyft- 5?«BE 
so P V PPAPffl 7> << y % 6. 4 1 (DMJj&T l"<. S« 7 1 K 
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& (KB) LTfc.fc^ifis 5*T*t>ft^ (19 1 + 

[ o 6 4 9 } umchmm LftaK 0 1 co j: 5 \^mm 1 

6©iE»jfflTFT 1 1 a, it&TFT (lib, 11 

±-tz. znn. <?-hm%ffii 7 a <Dn®.mW}&. m 

iHTFT (lib, 11c) <DG-smm (1F£^4) 
Sr^LT, ayf^tl 9 CD^Ie^gttfS 
S„ Pft^Vh7^^ 1 1 b*s^-7i-5itt- 
fiVg h«EiftS« -?:<OfcJO, 3yfyfi9©i8f 

**llaCOy-h (G) «WtflEWLh#U J:9i« 
^iftSo 

[0 6 5 0] L£>U RI, ® 1 Rtn«>^l(lS^t±IC 
3l-e# -5#, ft 2 pgfift fli*^ Lie < ^ r t left S„ 
*>L<li, mKMa>b#2WM$7**<lttM»t»s 

[0 6 5 1] •iO«UBSr»»i-5#i**Ss 071 ©#f/& 
SttTV^. |g_tlf Eg 7 1 lco£fcSS#3tt, 

tfcott^ fcsesr o nA) mffit>mtiz>£*> 

leU Itw^ropglekfflv^SCiaST-^S. 
[0 6 5 2] X^lHjKli, H17 1 f±, B16 4coUJ73^»- 

fccOT&So H7 Hi, ««flt*.h»;r*!W«*i: LT 3 
fyh (KO, Kl« K2) $Mg5t Life "9 , CI 

0 3 f -y h ©«wt*i;: j; 9 , ^m«sasw.m»s{t<D o ~ 

[0 6 5 3] «±#:«S9i©y-.XH5-f/<IIIir (I 
C) 1 4©S#W'fc*B$-e*>5. SfcfcfiMiK:* 
3§95<oy-* K9-f'<IIN»- (I C) 1 4fcoVNT»W«r 

-rso 

[0 6 5 4] EL*^15tC^i-m^I (A) t$g)tJP 

&B (nt) fctti»^©Ba^*Sfc?.. o£t?, EL*^ 

1 5 izffi-t&ffi. I (A) £?§3tiW«B (nt) irfiJtfiaj 

-rs e i^v-f (Ptmd») i*, 

ttffi (®SfciK 6 3 4 (lUMfc) ) 
[0 6 5 5] AM©»ttfc»i-a»l!:tt2 3M«t*to 
ti^s. o*t». 2*o*i»"i?^bi-5^ gi?s$»±ii: 
J*«jfcSEfl:b-CV^iJ:5K:B«l**ta. L/5*U 08 3 
cDH#,T?;fcS£, <SW«^-CtiSttfi|S«-et, EL 
*^ 1 5 fcflE"H«* I (A) £3§7&5!£SB (n t) itt 
Jfcfflli-S. L^oT, l^f '/T'f^o^tSt 

st, fipgfi^ (*f«£) -en, l^^s/^^-rsff 
«) m$2m*—7<ow.mm)&b-wii-z>(DX\ 1 

*x yric»1-«»flE*fl:tt«MI]Hn?«fl: LT^S <fc 5 
teBttSit*. £A±coe.id>6>, ttttBIMnX; (Uf 
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-* K5^><HH5 ( I C) 1 4td*5^T) , JR&ftgt* 

a^stfts. 

[0 6 5 6] CW^jHlcMLT, *J8Wf± % 0 7 9 Id HI 
^-TSJ;5t-, <&PgSlgti£ (Pg^O (3te£***) 36>fe 
Rm (Rl) ) ©««Em*©«#Sr/jNS< U fflttMR 

* (ptsa (ri) a»e>s*pgf3 (r) ) com»im^co{« 

#SrA#<i-S„ o^O, 4SHmWtt-Cf±. lPgpfcfc 
io • fssws-eii, lPSPfefcSte (i*^-y:/) it*pi~s« 

©»^tt*l\ £i±<D07 9ftiftC0^i-S, PgSH-S 

[0 6 5 7] ft*J, ^±coHJ£0i|T'fi, tePgfSffi^tft 

t>co-Cttft^. 3 SP^£J(±-Cfe-oT t> 6tC t fi-g-5 * 
-Ct>ftV\ 2&Pt©^-B:I5IK«^^fl!¥»-ft 

[0 6 5 8] *^w©s^e«js?Bfi, m«BWtt*«:oy 

-* K9-r^EK (IC) ftt*^*5^T (S*W(ctt« 
SKta^T*pgfi*^SrfT5lHlSST-fcS. Lfc*SoT, 

«ft<, ^^^itttns, ) , pgrpix 

So 

[0 6 5 9] E Lft fOSM^tbSW^/^^Wi, 

so oT, *?^©y-^ K7^/^lH]S§ (I C) 1 4T'f±, 
lo©Ill (l*t) 6 3 4fC^St>ttftSK* 

[0 6 6 0] ELSv^A'-Ctt, R, G, BT-^Ttg!) 
^Sftt), NTSCSip(-*fi-Sfe^^-f^ 
■CV^So bfc^o-C, h^^V^Srftig^-rsfc 
*{ei4RGBcoit^SrigE^SIS-t-S^S^$)S. 

?T0 o tckx.tZ, R<Dmm%M%2 n AidL, G«S« 
40 mSSSrl. 5^A}CL, B<0S2P®«t£ 3 . 5MAfC"t- 
S. Sm^JEtt, ft*5, *J8B0K5-f/<T?lj:, 06 7 
Oj(liao««M|[6 3 1 ©*7V h?7-fg*5r/h$< 

l (fct^ff, sv«je«s i n A-efc^rfi i«7^ 

!?6 3 2 b fck^SSgSSr 1 / 1 0 0 CO 1 0 n Al£i"S 

ft if) , ^si5/i^wsi-saJi«i^<oiisi»aFS:7 7»w 

*J; < S <t 5 (c«t«K LT^So 

[0 6 6 1] 0 7 9co^^-r*-ysrHia-etSJ; 5 

so «tt»oMttle]IS«rAilLTVN2. RGB t?3A3£ 
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C^ltt 5 i 5 le. R G B w t KUBJffMiilttoS&tt 

LTV*5. t>*>5A/, lfe£@5£U HHcOfecoX^SSfS 

tt\ 2£ (fct^fi, G£@5£L-C^5i§-&f±, R, 
B) SrPIS-f-5'l&pafSlfB^oKi|6@Slt<oPSEIiI!StKI® 

[0662] mummttte, 08 3fct>ia^Lfcj;5 

-tZ>1£\ft*3:\\ oj^ gfr5£cD»Sco— ^rgbo 
*$leii£:|^ff|e;frfc!9*!7^ h^l^tffcih/tV* 
[0 6 6 3] L2>U HI 7 9pjSl/-?jJ— T'cD^g-fi, 

ISRl) SrRGB-ClRl-fC-rs^SiiSfcS (&leS;L 
RGBT'IH— »CT?^5tV^5r £ ICftS) o <SPg 

t n rhmb*£>4x& t <D&.m* r g b -e, 

-Jfeie-f;5&5S#;fc3 (o£!3, WUUtoft-CHU # 
W * -:/©ft#«fc H«3r R g B TfH-fc t?# 5 i: v * 

5rtfcfts) 0 fci^-tfs finnMntt-? i mmhtc <0 

10nAif;*JP (fiP»WKi«-<?0^^*-^0«#) 
U XKMffilft-? 1 Ittfll&A: D50n AitiP (KPf 

i Rttlfcfc 0 m^itiPfi/<g;^««-e l ptPfefc <9 « 

•V^SSKJfc^fi, 50nA/10aA=5Ti)5) . "T 

RGBT-^V-^m^it^SrlRl— 
RGBTIi, ^fV-vm^it^SrlRl— JeLfc^StfEL^ 

[0 6 6 4] 08 Oli-£©#V^#— :/©0i|-v?£>3. 0 

so (a) t*\± y Mmmtmmwmhhinmhit*) 
©maE*jp«s*#v\ 08 0 (b) x*}±, ©pgpasiis 

PgSSg|Jtt>l|«fB*)fct)<OS«ttltiiPtt08O (a) left 
tfcLT/hSV. fcfcU 08 0 (a)\ 08 0 (b) t 

lis ie, -l6iigSII<F|J|egttp-r5SipS«fESr.«^i- 

^S-T5^y fr^fcflsM (SBS) -t-Hlii^^b-Cfc 
[0 6 6 5] 0 7 714^^-rffisEit^Sr^Lfc^^, 

m#**fc'ar*i-*Ei&fl*j£-e*>5. ®»si6!I#pihieS-7 7 

*S»7 7 lHt©#^m»t^£i££#Lfc;£;3;. 
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tgjffijfK6 3 3 L, 6 3 3Hle«h,5tt«E«r£'fb$-&5. 

[0 6 6 6] H7 8K0^-f-5J: 5lr, ICfy 

7° (0gg) 1 4rtfcJf&fcLfcil|*l*HJiaK7 8 1 T?tiM 

ELM+te, RGB4r«|«i-5*i-»fcJ:9a«W±iSH 

ftSd^-Cfo^,, CCO^gCD^ffili, /W2K-7h7V 

iaSlc:J:t)^br5itSrfiJffli-5. ecolfcttlLfci&fiE 
Sr^fecTtleffie (T^jjft) u*:a*W»iaiS7 8 2\z? 
10 ^ - }>v« 9 U «%INfP!elB 7 7 2 fc «fc !? ?fig*f«r& 

[0 6 6 7] &*5 X #:v-7it^f± x ttWieiOs 3«_h 

<ii, 4^ji8.etT-c7)B3«ie-rs^ tdsjg^j-efcs. w 

le^f vrm^Jt*l4 5K17 WTOM«Sr«S 3 e. 

[0 6 6 8] ffilVMA t isSPgffgB i: (O^t^-f V 

h (0 7 9 0|ttMR 1) li, ft«ffll:K©l/3 2H 
Jil/4£ATIeK«i-5©^)g«]-efc5 (fc^^H!, * 
20 *BtW»KaS6 h©6 4RWIfci-iXtf. 6 4/3 2 
= 2Pgp#g«Jb, 6 4/4=1 6^fB#@^TIer 
5) . $felc»4L<l±, «RmAj:KlttnA2:0^ 

(0 7 9©ptpRD mxmmmKvi/ 

1 6«±l/4£tTle^i-5©^5g«JT'fcS (fct^i 
li. A^ClttPlftK^ 6 t' y h CD 6 4 Pgf§ t -f ixtf , 6 4 
. /I 6=4|5gfS#g^_h x 6 4/4 = 1 6|5gp#g£Tf 
IC-T5) . £blc£fi£L.<f± s *±Pf^itKcoi/l O 
6Jl±l/5£tTfcK£^-«0#a[«J-eab* (ft*5, frjf 
lei 5/h*jS£tT**flfe-r5»*l±«)D»T5. fcii 
so ii , ft7<pgW®:K *s 6 tr y h CO 6 4 KM t t*ltf, 6 4 
/l 0 = 6|5g^#gJ^Ji v 6 4/5 = 1 2Pgf§#gKAT 
le-fs) o «±coH#$r^2co||^tif-S: 0 ftfc\ WJb 

S. t^L, W±C0^2C0|g^li, 3o£l.±©«««« 
CO^>"7m»itJ:b*^fc5 (O^t), *T^*^9^S2@ 

^tleML, ffiEc0 2ocoffi^le^i-SH«|eigffl-t-^ 
tfiv\ 

[0 6 6 9].£A±t7>JBl ®B8«i»2©BB«ow*SrlBI 
40 B#|e«S $-tir5 c t le J: t) s mmxffrte < S»ftW0« 

[0 6 7 0] 0 8 2 li, *&W<Dm&m®tt<D V~X 
K?^/<Btt (IC).l4Srl o©*^^/He*Sk« 

^^fcisifi^j-efcSo *isw©y— ^K9-f^i ci 4 

li^icco K9-T/< I C l 4?rfflv^5r b&mmvtc. * 
(S/M) «^Sr*<if LTl-^ S/ 

jJESrWT^i - ^. com^s^. u — t'cd I-C 14(14 
so a> 14c) CO 0 7 3 \ 0 7 4 CO I N. L » I NHffi-ple 
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jfftSmSStfcS. S/Ma^5rLi"</H:t5i tic: 
it) I C 1 4fi*i— y^s/^i LTli^U S^mgft 
A^S^ (0^*1*) ^©giUmaic 
SrSlt®5 0 ^»mM*5H17 3 x 1217 4© I NL> IN 

[06 7 i] mmmmxtiiQ*. mmm,mta^fQ^x' ■ 

[0 6 7 2] .*aW©m«BBl!l*S:-<?f±» 081 KMm 
IrZXbK. Jfrtuft^ >? £ (RflHRlfci?) SrfcJET?* 
5J:5fc«J*U-C^«. HI 8 1 (a) "Cli, P^PRIT- 
<S»W«fc«»»l«Bi:Sr«fl:*"er» 08 1 (b) 

[0 6 7 3] Afcttfctt, *5SWT?tt6 4PgfS«^^^ 
?ST?t5o 3r*wft#0jS (Rl) fcU 2Pg«aB, 20 

4, 8, 1 6 i450-e*oT, ^Km**OW»ISr 
Mil £-*-5©-C*>JUf, $rKtt# 5 J&»4» 3, 5, 
9, 17, 3 3t/i5„ &Lhft>J:9K:« SftvSdS(9&a 

&2v>m&<Dnffi (t>u<»±, 2<D{gm+ Komm ■. % 
a. 

[0 6 74] HI 7 3 r4fttt%ffttOtt^|E]tt»®:|ftjft 30 
JS±rf*ttlB]I&»©«j*B|-Tr*>*. HI 7 3 KB*"*-* J: 

5 £WiMMaMfi£9NKt i NL#HHm$*t» 
4 1= ± <o s mum 6 3 4 &&&mmtovt l, ^©^ t 

[0 6 7 5] H7 4fcH*i-SJ:5fci««flSWa 

tfiiMMM* fc'ft 9 v A2>x-* H 0 ~ L 5 (c 4. 9 , ttft 

as 6 3 4 **&M8cflbfii u ^<dw^ t vxi&m,mw *> 

[0 6 7 6] "*±»fm«eiais»t>ra«Tai>or, 0 7 4 
\m^i-^> x b \z.w$mM i NHasfwq^a-K 

2\zx<o ^ mmm 6 3 4 ^^sfiftnf^ u t 

#3§1 8 (CstttU'S^'n ^7-^^»ft I wfi I w= I wH + 
I wL+ I wKffcS, fc*S % I wHi: I wLOtt$, 

g§S$-tt5«t5Jci-5„ so 



iJ4 

[0 6 7 7] fc*5 ; 073, HI 7 4 KE^fS 4 5 fc* 
i^y*^ 4 1 14, '-f^<-^ 7 3 2tPft> 

7tP^yf'7 3 l*»fe*^$^5. ^O.t 5 »-^. 
-f s/^6 4 1 Sr. -Yy^-^ 7 3 2tPftV^h7 

s^7 3 l*»Mftfci-*rifcJ:0, *>WsK*fo 

T1-* t , 6 3 4t y-*«*» i 8 n 

[0 6 7 8] 07 3CD®«^[°]8S^t07 4 0SmMlH3 
»*S©SH1?fco^TtJMHfci-*. #Sg|>!©y-;*. Kv-f 
(IC) 1 4tt, te«flE@KaJL-0~L4©5 IT 
S' h-CWfifcSix, iS©«fclE]B&SBH0~H5©6 M? 

D0~D5©6 fc*-;/ K (#fe6 4Pgp) TfcSo ^«6 
h-r— ^SrL 0~L 4©5 fcTjy K M^MM^nn 

o~H5©6f v v izmm v-xm-^m^My*- 

A*6 If y h'r r — ^§r. 5 + 6 = 1 1 V y Yf— ?\z£ 

[0 6 7 9] «±C0J:5^, A^3 6 f 5/ h^-^Sr, 5 
+ 6 = 1 If-/ K-^-^tc^SrLTi/^c 
«v HS^^WIil&OK's/ h^c (H) (4, ATJ-r-* 

(D) ©t*y h^tlH-icb. <Sm«ltl«©|HljS5©K'y 
hm. (L) fi, KtST 1 -^ (D) CDfs, |>gc-l £ LT 
4*J»-fi«*tt«©iaiS0lfyh« (L) f±» A 
t>"f~9 (D) ©f^|«S-2tLXtJ:l\ r©±5 

iftSSIffi^©^^-^^— 7*£*s. El.^^<^;V(om^ 

[0 6 8 0] tiTs fimwwwoiaiswwT*— ^ (l o 

~L4) tiS^MIS^lHlSSffiiJffllx-^ (H0~H4) 
i©$!l#*fe}-oVN-C, 0 8 4*^0 8 6Sr#fiSU/«c^ 

[0 6 8 1] *^^I±EI7 3 ©HI 7 3©L4SSf|;il 
3 4a ©W)f^t#m* 5 fe5o -©63 

4 a f*i^-fe©m$itMi&5 loo [.yy^^-ei^ 

[0 6 8 2] 0 8 4 (± s ««fiE««j:Xtt%SI%&ien 

(t** (H) t©EPJpm#T?fc5. 08 4^6>0 

8 6^c:*5^^T, f^HOiii^ l 8i-e|/TL.T^5il^ n 
^f46 3|^ISg*-efc5o Lfe#oT, =&0S5(-*JV^T 
Pg^l 8£l±»4^B&UTV^5o *© "1" ©B#K 

^^•^6 4 liitvu 8Eg«5IEM6 34ty-;Ms 
#^1 8 £^i^$tv, "0" 0^-fyf6 4 
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[0 6 8 3] |H8 4te*5V*-C, ^fcB*^©|Sgp|0 

-a-ti, (lo~L4) = (o, o, o, o, o) -efe 

9, (H0—H5) = (0, 0, 0, 0, 0) T'feS. 

<?, y — ^is^rW. 1 8 iCJi'T'B ;/ y M-t&M I w= 0 *C$> 

[ 0 6 8 4 1 »H (L0-L4) = . (1, 0, 

0, 0, 0) -Cfct), (H0~H5) = (0, 0, 0, 
0, 0) T?fc5. Istztf^X. te@Sft&#<D 1 
®8£}®6 3 4*Sy— *{f-J§-jfel 8fcg8&£;KTl^5. It io 

[0 6 8 5] Pgf82T*te, (L0~L4) = (0, 1, 
0, 0. 0) (H0~H5) = (0, 0, 0, 

0, 0) XfcSo LfciiSot, fi««E««0 2o©Httt 
ffi«tig,6 3 4tfsy— XflHHftl 8fc«fcS*t-cv*S. ia 

mtt*#©^m«mtt y 1 8fci*«BKstt 

[0 6 8 6] .WW3Tftt« (L0~L4) = (1, 1, 
0, 0, 0) -Cfc<9, (H0~H5) = (0, 0, 0. 20 
0, 0) -CfeSo LfeiSoT, MM«©2 00^^ 
yf641La, 6 4 1 L btfS^VU 3 o<E>l|i.l4m»it 
16 3 4frV-*m%Wkl 8lC&j@£$*vO^„ iS*»ft 

y - 1 8 ttftfft $ *x"0 » 

[0 6 8 7] |^i4m (L0-L4) = (1, 1, 
0, 0, 1) "CifctK (H0~H5) = (0, 0, 0, 
0, 0) LfcdS-oT, -fSH;»(tM^cO 3 oo^.-l' 

?f641La, 64 1 Lb, 64 1Le'^VU 4 
•o©Hltt««aH 6 3 4* y-*«^ 1 8 fc««E$*tT 30 

[0 6 8 8] Pgll5y±1?lt ffitttiE&tt (L0~L 
4) = (1, 1, 0, 0> 1) liKfltft&V^. L-^L, 
iWWMWEfcJsi^-C, »W5TM± (H0~H5) = 

(Is 0, 0, 0, 0) -efct), 641Ha*5 
tVU 1 KOWtiLnfiSMG 4 1 *5y-7 

(t*»i 8fcSa*S^TV^S. HtweTtt (HO 
~H5) = (0,1, 0, 0, 0) T*fc!?, ^-Yyf 6 
4 1 H b ^^-V U i^mSSIB^© 2 6 4 40 

fi (H0-H5) = (1,1, 0, 0, 0) -Cfct), 2 
O©*^ y^6 41Ha^ 5/^6 4 lHb^tyU 
3 OO^fifcm'SlElS 6 4 1 # y — *{§-SN8 1 
8tffi$g£*l,3o £"bK, Wm&tti (H0~H5) = 
(0, 0, 1, 0, 0) loC^^yf 641 

H c ft-XS L, ia^tS^cO 4 oco^SSSftaS 6 4 1^5 
y-^ff-g-^1 8 t&1$t£tlZ 9 08 4cDj:ptC 

H^-<5'f6 4 1i5tyt7L > /d^7A|;SIw 

a* y— *tt-9Ml 1 8 tesiin **vSi » 



[0 6 8 9] «±o»f^-ewwa*©ri, Jrtuft* t>£ 

Bf, 07 3K)L4^(C "1" Myf64 1 

e^VU h7V^^ 6 3 4 a £Sifa& s Sfch/0 , >3 

[0 6 9 0] LfcjPoT, B8 4 09PmPl4-CttfiRlfPia' 

h 7 >- v 5 * * (mxao e 3 4 *s 4 <a»^ i>-o * 
(mttEao 6 3 4 *s 4 u dvoKnmtto k ? f 

(««t«g) 6 3 4dSHBSlf£L-C^5. 

^t)/jf-f>-h-efc5iitp5W±T?fi, iff^ftasp^v 
h uT<om$mm&<Dmmm. 6 3 4 ^p^w^- ( ^ <»m 
.4ia) tvu rmtcjp^T, w*, mvnattom 

[0 6 9 1 ] Lfci&So-C, 07 3©L4* : FOh7yi' 
^^6 3 4 a (0 1^@{±^-ffi(Cf^fflbTV5r tftt>fa 
5. t>U :oh7y^6 34 a^i, |®W3 
KBMI»Oh9>'5?^^6 3 4*lfl*>^-5 
Wc«), SlDffcO^yhi^, 8, 
1 6 tv>5 <t5fc2 0*8fc(c^e>^v\ 2©**fii« 

"1" t«tofc*t«8T?*>«. Ufc^oT, 2© 

I^i^il#7^y*5 "i- t^ofct^5^#¥iJ^ 

[0692 i-H 8 5 n, ismitwitiKwtmmtrvsm 
8-eeo5#*.«»^o<s««E««*i6 (D ismsftd'j 

[0 6 9 3] 0 8 5tC*3^T, ^***cOPtf§ 0 <04§ 
-S-li, 111 8 4 t mmX'h <0 , (L0 — L4) = (0, 
0, 0, 0, 0) T*fcf?, (H0~H5) = (0, 0, 
0, 0, 0) XfcSo Lfc^ct, f^TOMs'f-6 

JxMM I w = 0fjr)5, 

[0 6 9 4] IH#fcpgfSl-T'tt,. (L0-L4) = 

(1, 0, 0, 0, 0) T*> ; t>, (H0~H5) = 

(0,. 0, 0, 0, 0> Xfc5„ LfcjSot, teSM® 1 . 
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1 OflDHMStmaEW 6 3 4 ifiV-Mt^U 1 8 

[ 0 6 9 5 ] pgfi 2 -T?fi, (L0-L4) = (0, 1, 
0, 0 N 0) (H0~H5) = (0. 0, 0, 

0. 0) -Cfc5o LfcdSoT, ^m^W$©2oec>l?M£ 

maE^wJ^mawtt^-^flt^iiii stents^*!, 

[0 6 9 6] |Sgfi 3 "Cfi:. (L0~L4) = (1, 1, 
0, 0, 0) -0*>_*K (H0~H5) = (0, 0 V 0, 

0. 0) X'hZo iyi-3t, i^®«©2o©7^f 
j/^6 4 1La, 6 4 1Lb^yU 3o<£>lM£ii;M 
16 3 4 #y— l 8te«8tt£;h/0*$. i^mcS 
««©JWflrm«E«f4y-^flHMI 1 8 tlift^ht^ 

[o 6 9 7] EtTfcRflH^ HWM-eHu (lo~l 

4) = (0, 0, 1. 0, 0) t?fct), (H0~H5) 
= (0, 0. 0, 0. 0) TfcSo RfP5-Ctt:, 

(L0~L4) = (1, 0,1, 0, 0) X'h'O, (H 
0~H5) = (0, 0, 0, 0, 0) -efc^o pgp6T? 
(L0~L4) = (0, 1, 1, 0, 0) T?;fc*K 

(H0—H5) = (0, 0, 0, 0, 0) T?fc3. * 
fc, Pgp7T*f4, (L0~L4) = (1, 1, 1, 0, 
0) (H0~H5) = (0, 0, 0, 0, 0) 

[0 6 9 8] pgfS 8 i&sgj«J V h (tMxft#r> 

teS) WB8-e«\ (L0-L4) = (1, 

1, 1, 0, 1) -Cfc<9, (H0—H5) = (0, 0, 
0, 0, 0) X'hZo Vtc&oX. {Sm»fttS^©4o<D 
^'/f641La, 641Lb, 641Lc, 641 

l e ^^-v u 8 o©'^tea«ffiaa 6 3 4 a* y—^m^rWi 

[0 6 9 9] «W8EUn»tt\ (L0~L 
4) = (1, 1, 1, 0, 1) HKfeP&V*. L*»U" 
IWESStKJb'V^, PgH9T*(± (H0~H5) = 

(1, 0, 0, 0, 0) T'fctK M5'f641Hai5 

[0 7 0 0] RT, »i^T'/7 p fcJS-tT, ffi 

«it««<0 h 7 y-^ ^6 34 1 fit" oifAp-r 

5. o*t>, I^HSlO-m (H0-H5) = (0, 1, 
0, 0, 0) -Cfc!?, ^yf6 4 1Hb^yU iS 
mSE$t«© 2 o©lWfc«i*H 6 4 1 # y - 1 8 

iSSK**V<5. GSWIfc, Mil 1-Ctt (H0-H5) = 

(1, 1, 0, 0, 0) Xh<0, 2op^yf64 1 
6 4 1Hb^VU iS^SW^© 3 O© 

6 4 l a* y -*<f l 8 i &K s £ 

kK, pg|Sl2T*»± (H0-H5) = (0, 0, 1, 



(70) 

0, 0) T'fct), lO©7^yf6 4 lHc»yt v 

4 o©HM4m«MK 64i# y — ^flr*» l 
8i«aE$H*. 08 4OJ;5l:«^yf6 

1 8tcTO$H5o 

[0 7 0 1 ] 0 8 6 tt, fitXWEi J§m$fcS«££pgfi 

wm*m (h) -i©Ppai«*©RMH-c*>5. 

t>0 8 4, 0 8 5 ££#f$&Mffr4l^'CT';fc3o 
io [O7 0 2] of9 > 08 6K*SI^T, 

IiS0©4§^fi, 08 5 iEWrcfctK (L0-L4) = 
(0, 0, 0, 0, 0) Xh<0, (H0~H5) = 
(0, 0, 0, 0 S 0) T?fc3 0 Lfc#oT v "T^T© 

x^f 4 i teJryft.ffirQh'o , y—^m^-Bi s\z 
te-Tvfy^nM I w=0Tfc5, HttfcRMIl d>£>|* 
116*Ttt, ffiNmMtt© (H0-H5) = (0, 
0, 0, 0, 0) T*fc5. Ufc^oT, l£m»fD&t^©l 
o©l£f<Mg«Eag 6 3 4 # y — -g-jgf! 1 8 tc^^HT 

*«««#©iWfc«^tty-:M§-JH*i skhc 

20 SBRSih/O^VO**)* ftRtMfftt© (L0~L 

4) ©^w^irrs. 

[ 0 7 0 3 ] 5 , pgfS 1 Tli, (L0~L4) = 
(1, 0, 0, 0, 0) T'fctK »P2-Ctt». (L0~ 

L4) = (0, 1\ 0, 0, 0) P^fS3-Cf4, 
(L0-L4) = (1, 1, 0, 0, 0) T'fet), WW* 

2-T?(4, (L0~L4) = (0, 0, 1, 0, 0) X*h 

115m (L0~L4) = (1, 1, 1, 1, 0) 
■?*)9, BS16m, (L0~L4) = (1, 1, 
so 1, 1, 1) -CfeS. PggS 1 6 PgpSr*1-D 0 ~ 

D 5 ©5 ITS' Kg (D4) ©^dSl^^-Vi-^feft, x 
-^D0~D 5©^btV^rtti55 1 6T-fcStV>5 

l^-^ft-WR (D4) 

[0 7 04] ?§m 1 6 ?J Wt> 0 tKW V h (tfr*vift# 
!9teiS) -CfoS (t>U<»4RWIl 7*s«t)#*)t)#-f ^ 

(L0~L4) = (1, 1, 1, 1, 1) T'fct), (H 
40 0~H5) = (0, 0, 0, 0. 0) -?£>5o Ltctf^> 
T, {&mffiSB#©4o©*--f ?/^6 4 1 L a , 64 1L 
b, 641Lc, 641d > 64 1Le»yU 16 
oo^ffi*flaK 6 3 4 4S y — ^flr*» 1 8 IC&j^tuT 
^5. K««««©l)Mft««E«tty-^fll*tRl 8Kf4 

[0705] pgp i 6 w±T*n, fcmwmm (l o ~ l 

4) = (1, 1, 1, 0, 1) \*mt&ti:\i\ U^L, 

as«K«*k:*jv^T» nrai 7t?»i (ho~hs) = 

(1, 0, 0, 0, 0) Tib?). ^^^64^3^5 
so ^ KligEIg^© 1 KO^-faMMffi. 6 4 1 is y — ^ 
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8i«M*$*trv^. jut, n*£, pgfi^r- 

y?\CJ&CX. Mffiffl$,<D h7fS*f 6 3 4<DmWC 
** H@Toltip-r5. o49, WWl8Ttt (HO~H 
5) = (0, 1, 0, 0, 0) ^'/f6 4 1 

H b V U Jg^SftSME© 2 OW^^SKaR 6 4 1 & 

v-xig^&i 8tmm£i\z>o mm\^ vmi 9-ci4 

(H0~H5) = (1, 1, 0, 0, 0) 2o 
O^-fyf 64 1Ha^-l'yf 64 1HbiStyU SS 

4SBtt3*t<5. Sfcfc, PtP2 0T*tt (H0~H5) = io 
(0, 0, 1, 0, 0) -efct), lo^^5'f64 1 
H c U Sl«*KtH^O 4 0(D*t£mSS2S 6 4 1 # 

[0706] u±<ox o m v wt> is h mn 

3 4^^-vt>u<fiy-^ft-§-^i 8 4g^ GgKl, 
y4£51ts&fc#;i6>*bS) J:5l^t5Dv?y^i!i 
aftt^frftT^KftSo fcitll B8 4fc:BI5% 
■*-SJ:5H:»r*t*«st»<fl[1t*sRm4 (4»±2W*icT*fc 
5) ffcJWf, 4{e<D««EjS (i¥tt) 6 3 4 anttflsfc 20 

XmttfU*0*8HK ( 1 6 3 4 a*an£ 4 5 

(c*j5£i-S 0 El 8 5Km^-T5J:5£#r*bftast5 

ffiV^lttPl8 (8»±2©^Tfc5) -efcHfi. 8<@© 

tfla* ( i 4mbo 6 3 4 asMflsfc 4*i-s «t 5 wpwi-t- 
5. ix> ^-tv£i±coi5twT*i±, mmmm^mmm 

( 1 UMBO 6 3 4amn**;h,3 J: 5 #3838 

©«rt^aw+tn*» 6 4pgfsi3psb-r (renm: 4 

0 9 66, 2 5 6pgr999 : .1.6 7.0^fejfcif) ,..*>6>t$>5 
PUP**!"?, ^-K«^/h$^^^WIUSS-Sr1t^ 30 

[0 7 0 7] &*5, 08 4, IU8 5, 0 8 6 Lfc 

-eMffcow:, ^ScwmMis^c ism»gffl 

Wit*) Sr^TU 9 

zo-wt^x, 2©**-efc^»f» iflHH**«aH- 40 

m«tt«6 3 4 a*r(+*Pi--5. 
[0 7 0 8] L.fc2*oT, Af&STifcfttf, 2, 4, 8 
• • • T?f4fc< , HFM 1 > 3 , 7 , 15- • • -C^TJ U# 
bVWshb tixtf J: v\ * fc, --Mfn 0 Sr^JH** 
4Lfc£*, -ii / tr|»^i-5'bo-Ctt4v\ fcfe&tt, 6 

MPO UTfc J: v\, CKOig-^-fi, 



/40 

[0 7 0 9] eJOWfoOTK-f (JftttftasOffi 

Siims. fcifctf, tfrft,ft2*t>#gas|S£f|4 4 
MHl 6KK:j£i-5C:i:as-e#3. PW3S4.4|i£flB 

[0 7 1 O] J^iOHlfiMtt, BHi*S2 0**fc 

t>WC(i^t\ tcbz.^ 2 0f|[©2t8 (2 + 8 = 
lOPgWS, mj£K&-tZ><S^Ml± 2 *) -cjfr 

tufta*!3 .^Sr|S;^LTt,«tl/\ -tHei±© 2 ©*jRO 2 
4 8416 (2 + 8+ 1 6 = 2 epg^g, o^t), flj^ 
lcS-T5«#^fi3*) T*i(Tttfta*t)^;SrlS'^LTfc<t 

+&\zMfc-t5Zb 

te«fc^*tu5^4»±S9*-et>fev\ 

[0711] El 8 7lcEI^-t-5 J: *^^coy— ^ 
K9-f/<@IS (I C) 1 4(i3o©g8^-romMW^lHl8§ 

mmi$mffi,mti\3}& 7 o 4 a t?*> •? , {s«gE^*5it/ 

XPIIIHW^fl^SMfftimKtllAiaK 7 0 4 b 
7 0 4 bT-fc5„ 

[0712] ismsEtgJUcmMta^niK 7 0 4 a 4 mss^ 
±tf mMffl^iHiK 7 0 4 c &<mw,m*tii?)i-z>&mw,ffi. 
m.7 7 1 a sra^««fc4 urftf^u iem»K««««j£dj 
7 0 4b iti&mm^mtii-^mmmmm 771b 

[0 7 13] fc*>\ m«ttiAiaiS7 
0 4 14, iS«Mlg«S«Cl±i^lHlgS 7 0 4a, ttttflCiltt 
tttttAIBIt 7 0 4 b, m,MtS±.\f WMtiit)tEl9& 704 

@!S7 0 4 a 4{S«gfi«a«m5ftffi^lHl«S7 0 4b©2o 

-cfc4<, 3ogj(±romsf£a*iHiK7 o 4*>s>m 
xt4<, "r^TcmjKWfcwttttwugig? 04 

[0714] JW±cD^;isftm^|H]K 704 t^my 1 —^ \z 

ttJ& LT, F«1ffBW h7 Vv'^.i? 6 3 4ii»*Sbf^b, y— ^ 

(!-§•*& l s^femsg^KiR-fS., SufSt h7y^!?6 
3 4 (4, 1 *sp jfeSJfflPfl ( 1H) LTKl^i- 

<J< ( h 6.3 4.*SN*-Y^ 

Jl><Di8r&) o 

[071. 5. ]«-;£, h K7-r/^ls]K 1 2 1 1 Hff-i: 



2003-3231 29 (P2O03-3231 29A) 



141 

LT X m*&)tet± 1 *<0?- h(g#«8 1 7 a SrJW 
o*t), lH«-i|-tC|U88L-C. flHlK 
^14^- KS-g-ll 17a ( 1 ) SriSiR U ft 2 HttRK: 

i 7 a (2) hwu m3H^ra^(± 

V&%Wk 1 7 a (3) «:W*U »4HJHWKtty 
-Mi*j*i7a (4) taiRi-S. 
[0 7 16] L«»U JBlOy— Mt«*l 7a#9& 

m (*a*utnw» as 8© 1 1 

&»3Wf4, y-Mt-Bftl 7 a©:£-t > _b&st>38Ks 4T 

•J ffilHI#«K-e«> 9 , TFTlld <D*^*7fflWMWl 

[0 7 17] Vvfftd^y— Kf-g-^1 7 a tC^"V®JE 
dSfPJP 16©TFTllb, TFTllc^ 
tf-VLTV^Ui* VddtK (T/-K«JE) 
fflTFTlla^L^ y-^S#iHl8t/p^7 
AfilgfE I w^gg^^ 0 -oyn ^7 AH»ft 1 
^^6 3 4tC»K^5 (0 8 8CD t 2}Wra) . t£& x V 

[0 7 18] L/S»U VN-fttoy- hff-S§-i»l 7 a fcS 
SlSftTWfcVN (^S^ffllig ia8 8©tl»W) »4T 
FT 1 1 a Sr«tix5««S&K* s 'S:v^. h^ Vt?^^ 6 3 

iST-t-3 (08 8©A©») o y-^ISfi»18C? 

[0 7 19] i©llW»E«Bfc-t-5fc«>."BI8 9K0SH- 
5J:5K, y-^*f7 6it©ffl*Sl:^i'f6 4 

i a «r#/a-*-5. m±(f mmn,mmt>m& 7 o 4 
c <Dmt>m\z^-f 4 1 b srjfcjfcsfcttBfltt-a. 

[0720] &Bft#]ffl t 1 tc, ffeijfpass^s 1 t£«|*i{t 
^-SrTOlU ^.-<s/^64 1 a§r^-7^flgfc:i-5o 
JHM t 2t(l^-f yf641a Sr^V'tttft 

i^-rsc ^->-^(0Pt(r(±^D a^sk 1 w = 1 wh 

+ I wL+ I wK#SJi;5„ 7/fj/f64 1a 

1"5 t I wHi^Sfc^^. Lfc*5 0 Xv m9 0^HI^ 

i"5 <t 5 KB 8 8 <DA<Di. 5 fc«tfcfcteT (Xittita 

o fc*5, ^^64 lOTto^yf 73 1 
CD^ir V^ISWtt, 10m m£A± 1 0 0 ju m^T»--t" 

«tt«Mft*1-5fc«>K:» 10^m£l±l:t5^fc 
So L*»U *>*0W#*#v^ *£^*t>*# < & 
5©f lOO^mKTttS. £t>JC#£L<f4, 
V*/u»BWtt 1 5 0 mRJb 6 0,x m^Tt'-T 5 ^ i: 

[0721] Myf64ib f4{£pgHS^c9^»£$!lP 



(72) 

1 6 ©TFT 1 1 *<F>f— h®f£t4Vd d»Ci£<-f -5^ 

Rflsfca (i^o^ n*^-e'(i, y-^{f-§-^i8 

T?fi, -^mait I w#/h£<, 0 8 8 © A i 5 \z 

cofcftBflW&Mi-s. 
[0 7 2 2] -t©fcl6» 4KRm«i%<a»£-f±* 

io BPgI$*^-CJ4 s •^uifv^MMl w^^r^v^fcfc, ^ 

s«»irat i^n^LTt>p D ^s^^v^-a-^#v\ ufc 

^»»WTt^5'f64 1a > 74 -y?-6 4 1 b CO 

j/^6 4 1 a Sr^-V$-(ir-C*3#, x-fyf64 1bll 
^-7-T5t^5 J;5JC|Etb-r5 0 641bl« 

20 [0723] t*>^A/, (sntnx^jctfxivn^o 
ra#tv ^siunn 1 1 t^j^-r ^f64ia $r^-7 

^ii^«8) > ^^yf6 4 1 b(4^-V (^ii) ^-Brfc^ 

J:tW5HPW**oW^-C» NaSUdRQ t 1 \Z7 
-f5'f641a > ^.-t' yf-Q 4 1 bCOW^Sr^-7 

[0 7 2 4] V»-r*HCLTf>, MfPflRFSl, S 2 COffl 

l s S 2 fi = ^r V K*!lffllT?ftiJ«Ii"5. 
so [0 7 2 5] fcittf, S 2 H^iUfflW t 1 

Srt-^-7^^.t5l;t 3»raSr "0" nv'-y^ 
w</P£1-.3. rcojr. 5 l-*J»tc-rs r tfrit), m 8 
8©A©#flitt:38£Lfcl\ *fcs »W*s-Jfe£il±©m 
**V"</uo^»4 % WfliWT-SlSr "0" d->^K 
/vi-TSc *±rf«*i wKil^ihb, J: 5* 

[0 7 2 6] «±C0H»!)fi x ft^/^yHc i ocoy — 
n*7^IC14 Sr®«i-5 r t Sr*?rai^^ll^t L 

40 co-eH/i^. y — 7 I C 1 4 £ 1 ocoft^/^ 

ocoy-X K7-T/< I C 1 4 Sr^LfcS^/^ucoH 

[0 7 2 7] *&W<Dy-X Yv^^l C 1 414, EI 7 
3, B74. 07 6, 0 7 7 ftifCtRW-bfc J: 5 »S» 

«^c0 2^ilrA#-t-5 o rco^i»4, BI8.2ft^ 

[0 7 2 8] 082 TffcRR Lfc J: 5 iC, *^PJcoa»£ 
so fgW>:£j£cDy-;*. K7^^EK ( I C) 14 f4*gc© K 
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y-i^ I C 1 4SrfflV^5r tSrffl^Lfc, * u— 

(S/M) iS^*A#LTV>5„ S/M$SS^£H 

W y-^K7-f^lci4^a-7yKlc<i;*) 

3 1 X-eit^tv^o S/M^SrL U^/HC-T?) £ fcfc 
<fc<9 I C 1 4\±*U-7^yy°t LT»f£U SPmM 

a^jct- (0^-fr-r) a»e>» •7^.^-^s'7*<ossimit io 

SrgttffiSo rco®M^1117 3, 07 4(D I NL, IN 

[0 7 2 9] *ip«^fi I C^s/^l 4©^*$B (*f 
&#) <OlSjjSll3^)[Hl^7 0 4f«4$*5. -r;**— 

[0 7 3 0] ^ I C°3~-y~? 1 4 Wf^pB^li 3 y K 

o-^iaK (=-wKx=>-^^i?) 4Jft»idE (ia 
mmm.m^±m^t^ti^y^9.mtiiti^7 6 1 

*"C©El«*r«*«<"t-*fcft-C*)5. 
[0 7 3 1] 1219 3 <D#|j£-T?ti\ -^^-^s^l 4 b 
it)SiPlS^2o©^U-^f (14 a , 14 
c) Ke5t£H5„ ^U'-^y7'f4**m«(ESrS»tSl 

-So ^.^-f y^l 4bis^i/-^f ^T'tS 

[0 7 3 2] El 9 4 »±«J|im5tt©S»t«b«mftil*r« 
ff*A7Ji£^9 4 1 i (c£*aft{t-5-tl9 3 2**8MK£ 
(&*>\ life 5. 07 6Sr#K<73^i:) f±. 

[0 7 3 3] $Jp««Em#»9 3 2KPPJp£*Lfc«$fc 
(«ffi) fcX<53\ ^-y^l 4rt-C«4tflt« (631, 40 
632. 633. 634) SrSSIH-?>. r©SSP^«K* s 

ffi^-9 4 1 o*^til^$^5. ffi^f-9 4 1 ofiXJpmsft 

^^[hik 704 ©fc&ic'Xe < i 1 1 ft«±sae (^ 

m $H5o 09 4t?f±, fc&K 2 <@<5o@SB- 
al, 9 3 1 a 2 s 9 3 1 b 1 , 9 3 1 b 2 "C* 



-K^s^U i"*b*SrMEi-*J:5fc|i|«5S:#j«L-C 
t><fcv\, 

[0 73 4] WISE La*/^/»/Sr*^=.-/Hbi-* 
BR. HIi45Wt, TZ-KSSi^gsi. #y-K 

saa©5i#0L (gag) Q^ftoraa**)*. *«e 

L^^;Hi« ELiiFl 5 ©igib®E;o s JfclfciH?(g;^ 
avfrtHc, ELSfl 5 fc«Hi,a ****** v\, *©fc 
«\ ELif 1 5fc««SrtWft-*-*r/- KE«, #y 

- Kgai&Sr^-t-s&gasfcSo — «fc LT, 

^7^©E L^/^VTfcS^^ELWft-Cte, 2 0 
OmA^icDmatSrTy- KGtft9 5 1 fcflrt-jBJS#* 

5 fc*. 77- KiaiStt 1 auT<z>fel&mk-tz>&g& 
&z> 0 l*>u 7Ki«7im Eaftf±f»iaR*-c 

— ^4fSr*<-t-5^S* 3 fc5o L*>U 2 0 0mA©lt 

2* 2 mmai 1 4 5 i V ^5 HUB^ c fc. 

[0735] 0105 »itS5l5©E LS^/^^/Wlf^T* 
fc5o *^WSE5 0(Dfe*t'rt«Ey-h K^-f^l 2 
a. 12b« (ia«) *fc, y— *K 

7-T^IsJKl 4pMf 1 6©TFTt 1^1— yn-t^-e 

[0 7 3 6] 7;- KBa<69 5 1 (i^^/vco*fl!|{Cgaa 
S*u-Ct>5. T/—KBH9 5 1 {-|4V d d«EE^9Al 
$tu-CV\5 0 7"/- KBBSH9 5'lBtt-«i lt2ram 
£l±-Cfe5o T / — Kialft 9 5 1 fi!j®<DTS£a>fc®ffi 

i: *.-tf v. Q C I F^"«^/VT-f4, 1 7 6 W X R G B = 5 2 

-T^l 4 pd^m^SnTV^. y-^ff^l 8fipj 
a©±*S*>6>Hffi©TiS^Bag OBfjft) ^HT^-Sc 

fc. rtiis^- h K7-r/^i 2©saiBai^i o 5 1 hmm 

[0 7 3 7] LfcaSoT, *^/-«:^/'KC*fi!l©?Ii^fi^ 

o 5 ©«/fc-cr±,- $^s^k^ffilixfe5. 

[0 7 3 8] i©||WSr»ftrf-«*:«>. 
^/K-li v 01 o 6^0^-T5 J: 5t-s T J— Kga^ 9 
5 l fiy— * K7-<^ I c l 4<DMfcliZ.tiLW-f-Z>ffiWr, 

^0gs (io 1 4tmmi*7-?-7niej& (f^») 

COG (f77*ty^7^) S^T'Ste 7 1 fcHS LT 
V^-Sc y-^- K?^* I C 1 4-ft^T/- KSa«l9 5 1 

^ia« o»A) t?#5©Hs f-^i 4©*ffitcs^tc 

SH^|S)»- 1 0 (im~3 0 Mm©^ra^Sb5^bT?fe 
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Q<Dmm, y << x©p n ^s*^ y— x K7^/< 

7y-m, T/-K«flE»; m&T/-Ym 95 1 

i i ttfflJBh?*>S. 
[0 7 3 9] HI i o 6 i 5 fc, 

/-K^9 6 2 4rJ&*U ^7/-KS9 5 1 
iIT/-KIR9 6 2 iSrSBKT/-Ki»'9 6 lT?*g*&£ 

I C^y7 p ©«p*«5©«S»T/-K»9 6 1 Sr^EJcLfc 
J&J9W V b T*fc5„ /-Kil9 6 1 Sr»j*i"<5 

r.fcfc,fc»K ^-xry— KIR 9 5 1 i*iiT/— KH 
9 6 2ra<D«te^s/j;< 45. j=fc, t/- KiS«l9 5 

2fc#a7V- K^9 6 2 i»6>'^LT^«jS4S>K-f V 
bt?fe5. £i±©^Sr^i-5r £ fc.fc*> , Ell 0 5 

[0740] 4*5, y— X K?-f/<I C 1 4©»®Kl7 

/ - K5U& (* y- KBtD 4 J?OEL*f 15 t-msg 20 

K7Y^HKl 2Sr I C^y^fifeU r©IC£C 
OG^LttiV\ i©y-hK7^^IC12(Dl 
ffifcT/-KBMU. # y- KffilRSrffiB (^) 
ei±©J;5>-*^BJfiv EL*^gB4£*»-*5V>-C, IE 
ft I C fc¥*f|c? y fUMtiL (fEK) U ;©IC?;7 

^©XSO^pggpjCT / - KB*, * y- KElftfc £*© 
m^feSWl^vK^-^Sr^ (M) t5t® 30 

[0741] $k±o>^-i$.%:m<omm*®.m L4#e> £ ^ 

HI9 5Ht*»Wo**^/u©— 

1 4«:BBi-<5(fcflt-e*>3. oJ9, ^7/- YU 
(T / - K«S*o* t) ^(ft* X.<DT/- KGflO rt 5 1 
Cf'//14 ©^Sn^oT W 7 1 (IB 
B) Sih/CV^*. 4*5. *3BW©l«t«fc*sv^-C, I C 

f^y (1 2, 1 4) ■©KflHn»fit9©Ty — Kia»9 

-f-Sfcfc-CfcSo fct^fi. #ii£itu©7V- KEi8jl9 5 

1 <Dt>*t>9 tz&ttoto* y- KB*Mb5v*tt# y— kbs 

(Efi) UTt>J:V"\ *©{£, ^- h K?-f '<0 
Eg 1 2 OttHB* l 0 5 l £BB£fcfi^/& U-C fc J: 

[0 7 4 2] I Cfyy 1 4l4COG&flSKJ:t>tt$}taj 
73 (mSftA^) «^741i7K71 im&Zfltcig 
5 3 j:#ttKdtt«. SSRi(KF9 5 3f*y-^ 

5 3119 5 3 a £ 9 5 3 b £1^5 <fc 5 l-l 1 UsEBT'fc so 



745 

5 0 4*5, y-^«'-S«©— «|fcttSa(WHF-9 5 3*s» 
[0 7 4 3] *1WT?I4I C^yT'ttTimSgft^ 

S©K7-Y^ic («S-effliicyD^7Af5*s;) 
£ r^pg^i-5t>©T-{i4^ 0 7d£;Lf2, B 

43, as 3t£¥v>ns.-7v<f ; 7j>,<Dmm*mm-i-z>n. 

[0 7 4 4] «i^P9 5 3 a £ 9 5 3 bWJfcttTV — 
KEH 9 5 2 (#il£^©7 / - KBtt) #EB $ H5 0 
o45, ^eft©^— XT y — Yffi. 9 5 l^fe5> 

ll^^HfeT y - KBBH 9 5 2 ^SEttNB- 9 5 3 PfllCff^ 
ii|*l 6?iJ{CieoTIEfi$HT^5o LfcdSo 

t, ry-KEiH9 5 2 £y-x{3-g-i^i sittWrfc 
»j« (KB) «±©J;5lc«^ (Jgjife) t5: 

Si o 5©i 51^-^7/- KH9 5 1 

[0 7 4 5] E(9 6tt$feti x *fl£Wfcia*LTV>5 0 
HI 9 5 £ ©M^(i, T y - KGH«rttttW?-'9 5 3 MIC 

safi-fri*. gijjfe»ritbfc.*iaTy— K&9 6 2 

$itfc,^T*fe 5o #17 / — Kigl 9 6 2 £ ^7 / - 
ffi95 1i ttSBRT / - KIR 9 6 1 -VWtt LTV 
[0746] 096141 C^s/^1 45rS!SL,T*ffi© 
^^rHI^LfcJ; 5J-I5«LT^5. I Cf ?71 4tt 

6 1 k.9Mtiit>®U 7 0 4 fia.llJIE b< Efi^JXT^ 
ldS^$iXTV>4V> («t>fEtb73lll^ 7 0 4 # I C^-y 

y©f*^»c^t?#4v>^bT*fc5) . 

[0 74 7] *^BJ-Cfi s HI 9 6 ©**§E 7 0 4 a IfPfC 
Httl7jSS ,: f- 7 6 1 I C^s/^fCf^MLTV^^V* (ffl* 
IHEg^4v^6>T**>5„ 4*5. y— x K5-Y^4i:*© I 

H, fcH*E!S^^$HTlv4v^^n^v>) o 

© I C^yT-teZn&izmRl^ ICf?7"OWait 

mijm=?7 6 1 srflgjft (gas) *r (y-^ K9-r /<* 

£*© I C^yy©4i^*pjc, 3 V hn-/HU8£4£W 
^^ix, fflyj|alSSyii5^$^TVN4t^^-efcoTt, 
KtrUT* ffl73iffi^ (AyK) *s» 

-KiSR9 6 1 t»J*UTV^« (fcfc'U #177- KH 
96 1li7WSS7lBI«tlTl^) c S^T 
/-Ki9 6 1 ©GBfi, 5 0 ^ rnJWi 1000^ m£l.T 

«c-r-5 0 -^fc, *$tcM-t-5SSi (STceei:) mtt. i 

0 0fl«Ttc45J;5^-t-5 o 
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[0 7 4 8]8S7/-Kil961t'<-^7/-Ki 
95lt*I7/-K«9 6 2i?:v'3-ht5Iil: 
t 9 > /- KH 9 6 2 fc««t*5«E^S n t iZ i •? 

^lT?fc5it7/-Kii9 6 llil C^-y^CO+ife 

^$*vx^?.m^jffi^-7 6 i *nm-f$z. t\zx<o. 

Z<D? K t W&.7 / — K&fc 9 6 iastttti-5i 

tfc«t5. I C f y /^SSft^f 5r fcfcx. 5 ^ i » 

<o-<-y.stg (fy/o^^K) * te©*Mi£**tw 

$9 6 1 t«ttLTt>^<^jS*s^V\ LfcdSc-C, ? 
5— z< y K=£r I C^y^co**aNc^&Lfc£S-et><fc 

[0 7 4 9] »&(cA#Mictt« 0 9 9COj;5K«^T 
;-K»9 8 1, *>I7V- K*9 6 2fi0J& (IBS) 
$^TV>5„ Si\ &ME7V— Klft9 6 lfi*^g&# 
(9 6 1a) i*0V|f|5^ (9 6 1b) ^fc5„ *^SI5# 20 
(9 6 1a) tt«Srttfc<6ifrf-3fc«>-Cfc3. »V*«# 
(9 6 1b) «\ m**^9 6 3Mfc«HETy-Kift9- 
6 1bSr»J*U ^iiTy-Ki^9 6 2t^-r5fci* 

(0 7 5 0] *<—7*T/— K^9 5 1 t#l7/ 

- vm 9 6 2 i <Dmwi. «f*»©sa*T / — k* 9 e 

1 b "Tffc < , fc&<Ogj^T / — h'B 9 6 1 c t? v- 

Lfcd^oT, *J1T/— K^9 6 2 t 
*7/ — 5 1 tf±3.*©flSRT/— K&9 6 
l'Cv's-hiSJvCV^o Lfc^ot, *iiT/-K^ so 
9 6 2iC*#/ c cm^ s SitttXt > *aT/— K^9 6 2t 
«flEftTa*«&Lfc:<lr\, r^»±, I C^-yZfl 4ttil 
*SdS 2 mm«l* t) , r©I C14TI^$Hfc 
^-*T/-Ki&9 5 l<DMm&±< (iS-l'Vf-^V 

yy7c<-^7/-Ki9 5 i t^mry— VM9 6 

2 i fc*«cHBf-etfBK7V- K«19 6 1 V3- H 
LTVSfc*. *J1T/- VM9 6 2co®E&~ni'h£ 

[0 7 5 1] Sl±<D£?K&mTS-h'M9 6 2t©f 40 

Ty-K*l9 5 1 £BSfi (J&S» ICf 7^ 

1 4<Dtt<DtiLW.*m^X, ffiRT>—KjM9 6 1cJ: 

GV «) -e#5^ icfyruotWJKW., 

[0 7 5 2] H! 9 9-C(±, ^<-X77-Ki»9 5 

It* y- h'^WM y— Ktt) 9 9 1 £ fclfi* 

IMK-1 0 2Sr^bxag$-frTV^- 0 ^coWJILfc©^ 

isfi/ttfb&t*. (r©tM7/-K=yf> 



/4? 

h/l't L, aV^VD-CD^ftSrC (pF) 
M/2 0 0 ^ C ^ M/l 0JWT©Si«SrSS£$ 
■£*::t#J:i>\, ^^Clt M/10 0 ^ c ^ 
M/2 0«T©H««:«JBS*3::*asj:V\, C^/h$ 

[0 7 5 3] **5, 0 9 9^t*©HJ£^Jt?fi, I C^v 
■71 4T\d-X7/- KIS9 5 1 -t-5 
tLfcdS, 7/- K^fctfy- KSi UTt J:v^t»± 

•& 5 v. 37c, hi 9 g^vr, -<-*#y— 

HI9 9 1 M-/7;-Fl9 5 1 tS:Atu#K.Tt> 
VBf& U **oiMM*:^ yVSrT Mi«t7 1tL<li 
5^t*©mM*>?)^(iy*y>'Kme: (m«t) Sr#fe 
[0754] Lfcas-o-c. Wflc^-y^tt, y-y^Ky 

^T^l 4tcP55t$tv5t©T*»i^<, y- h Ky-f/^1 

fosv^iy'y^K^^-^^Baa (»iao -rs^t-^ 
/<?—^t i-tcfrzjMzmfe-rz>h<o-r?i*t£< x y— y 

Ky'f-'^l 4— wm^ifiifS, K Ky-r^l 2— com 

-Ctt^<, KftSft^SlllKtJiffl-C.tS. ^CD{&, FE 
D , PDF* t*^^xN-^/v{c h jgffl-f" 5 r. 1 2* -C # -5 „ 

[0 7 5 5] EJ9 7f±*3BMOffll<OSOfe«-C_a!>a. 
095, EI96, 099t ©H^flia 9 5 jPtfMJft?- 9 

5 3 ra^r y - Kiaie 952 trffie in 9 
7T*ii, -<-^ry-Kie^9 5 (ttft) © 

»v^SBttT/-KI6 9 6 1 d Sr^-lgS-tir, :©«K7>' 
-K3S9 6 1 d£r#®Ty-Ki&9 6 2 i§rv'3-hL 
iWV^7/'- K»9 6 1 d 

«^9 5 3 t&mztiizy-xiB^mi 8t**?&m<D 

im.W<r>-W-QihZf&m£ \ 0 2^UMLfc,ST- 
fo5„ 

[0 7 5 6] 7 7— K^9 6 1 dli'<-^7/-K»9 

5 i t = y^y b*-A-9 7 l aT-^igcSrS!? , ry — 
KIB&9 5 2 fi^iiT y - K» 9 6 2 i=y^^ hfc— 
/V9.7 1 bT*«ig>SrStoT^5 0 Hfe©^(: (fflfcT / — K 
^96 la , 96 1b, 961c, 7/ :— K= yf^t 
«^^<C ^). 4 if Hm 9; 6 , 09 9 ; i B^/Cife S CO"etftPJ 

[0 7 5 7 ]iig 9 9 CO a a 'i^l?CO»rEBlS:0 9 8 fC0 
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TfrtZo 09 8 (a) VIZ. jg(Dy — 1 

8«r88R7y-Klfc9 6 1 d^Ml 0 2 a^Lt 
^®$tb-Cl^5o f&ftK 1 0 2 a <DMJPf±, 50 0*V 

^hD-Mjl±3 0 0 0ty^hD-A (A) KT 
td-f-^o L<Wu 8 0 0*>Vx hu-l*U 

I2 0 0 0ty^hn-A (A) fiHTfc-r*. JRJV^ 
#v>i» WTTV-Kfcse i diy-*«-)H*i 8t 
< ft 5 » * fc, *BR7 /-Ki9 6 1 
d b y-^«*» 1 8 fc ©*g|i&#$s± L-^i-< ft 9 
L< fti\ ^^J¥^ti^^co^B#Ktc*WF B ^S 
U «3t«fM^«<ftt)3^h*sW<ft5. Jr<R!l 
©BBi»©^*sffl3Slcft5 0 ft*,\ Wl0 2li s T 

»*«**iXv tott, Si0 2 , Si N x ftifoj»SI*t 

ft 3. ^Oft^ A 1 2 0 3 , Ta 2 03ftif-Cfc 

o-ct>J;v^ii:fi-a-p*-c-'bftv\ 09 8 (a) 
icm^-rs ± ? *«3K:atfiWK 102b 

U en9 6 lftifO**» flH*ftA«frB*.li:&-£S. 
[0758] 098 (b) -Ctt, y-^lafil 8©± 

6 1 d2Stftf£Bll 0 2a Sr^bT^^ii/Tl^o W± 

\z&z>y-xis-%-mi 8 b&mT/- K^9 61di© 
v-3- hSrWJ-TSr -t^-C^S. 09 8 (b) (Dffifc 

x\t, &mry— vm9 6 i d(on*H3\ y-xff-si-n 

1 8 ©j&M® <fc 9 0 . 5 ^mEtiKtSCt^l, 
k\ Sfcfcfi, Klft9 6 1 d©n(gte* y- 

8<Dmmxv to. 8^m£i±^<-r^c:t 

[0759] 098 (b) T*fi, y-^m^l 8<D± 

fy-*«-WI i 8 i t) t>SMS©&v>gs&Ty- K>&9 

6 1 d#16fMRl 0 2a S:^-L.T«S$^T^5i: Lfc 
09 8 (c) »C0^-r5«t gi£X y — 9 
6 1 d (D±.\Z.W&T / - KflS-JHft 96 1 d it) t«9*IcD 

afe^y-*«*»i stmmmi 0 2a^ttast 

[0 7 6 0] I10 0liIC^y^l4SiO»Ii-Ci> 
•5, £#ftUll±0 9 9 0^SrS*i£LTV^5^. 0 9 

[0761] 0100 (b) tt0 9 9 OAA '"CCD^fffi 

lTfe5 0 0ioo (b) Tt^fe^ftJ: icf 
s^l 4©**gB»cteaj;>j/<:y K7 6 iis»* (SO 
Stl/tWjCV. ^Offl^yKt, afw^/poy— * 

5 Ktfvy&flfK: J; H)./^:/ 



(76) 

ISO 

5^"Ctftv\ 

[0 7 6 2] HUIE^S5t=&y-^ft-§-i^l 8i:fi>£@tt 
(0*i*"f) &#LT«M9K:«BR$;h/0*S. 

fS:±HiU « (Ag) % & (Au) s =s/>5r/u (N 
i) , (C) » Ifcfttf (Sn0 2 ) ft^<D7U 

— * SrSiffc^ *>-5^f±*^JftWb»]IBft ifC*>«. 

m&tm&rs mmum 10011^ 

/<v^±tc^i-5. *7cii, y-^ft-si-ni 8 

io t SrACFWJJtl 0 0 lT?fgUE#$tL5„ ftfc\ §g®$> 

swim^/-*-./ K7 6 1 1 y-xm^-mi 8 

li, £A±<0^»C|5S^i-5t,©T-fiftV\ £fc N 
*«±fc I c 1 4 SrWDcit-r. 7 ^-/p^df ^ "I -irft^Sr 

fflv>xt>J;v\ #y-r $ K^^^^^trfflv^xy 

-^ft^l 8ft^irg^LTt>&l\, 010 0 (a) 

f±y-*flr**i 8t*jiT/-m9 6 ibtmu^ 

T^5as^©lriiT-jb5 (0 9 8Sr#fiB©^i:) . 
[0 7 6 3] *S7V-K»9 6 2d^Ty-KSBlS9 
5 2*S^dS$^TV^o T/-KiaH9 5 2I±QC I F 
20 ^/V©^a-|± v 176XRGB = 5 28*-e*5. T 
/— KEitfc9 5 2Sr^LT, 01 ftifC0^-r5Vd d 
«JE (T/-KmJE) «^lt5„ 1 ^©7 y — Kia 
^9 5 2JCJi, EL$fl 5 #{£*HW|-Wa-f± x * 

^r-c2 o o n Anm<Dm,mt>m3iz> B Ltc^-ox, 

T y — KEII 962lC(i. 200/2AX528 T?*& 1 0 
0 mA©lj|*5S^5. 

[0 7 64] LfciJoT, Sir; - Ken 9 6 2 t?<£> 
^EI^TSrO. 2 (V) WrtK-rSKfdU mflM*flHi,5 
ft^cSK©S*t{jt^ 2 Q ( 1 0 0 mAMnZ b VX) 
so T\Z-i-Z>.&mtfhZ>o 09 9f^t-J:5{- 

f »*iaKfc*5#ft43i-i v *ar/- K»9 6 2©ffi 
ttffl[»±**lc*«)T/hS<KW-i-*ii:3iS"T?#5. * 
fcx 09 7(DJ; 5(c#ic©SiKTy- KM 9 6 1 d Sr0 

jsg-f-ixtf, *iiry-Kn9 6 2x<D^m&Ti±. mi 
ft<fts. 

[0 7 6 5] mmbttztDte, &mr/-m9 &2b 
y-^M«i 8 b<Dmte9&ft\ztotfz,m£.®m (# 

40 SMSgtb*^-ett, ««S5rS^jitfy-^.ff#ni 8^ 
[0 7 6 6] *iI7/- K*ft»*t±, ^>ft < 1 1> 1 y 

-xm^-ni s^at^iB^rt-cjs^-t-s**** («^ 

©l/l o^Tf--t-5^S^*)5„ fc 

t^tf, io (pF) -efcHtf, i (p 

F) «T»c-r5^S*5fe5o *bfc*f*U<»i, 
*^*^i^-s:) coi/2 0^T»--r5^SdSfc5. * 
^fi*Sl0 (pF) T-fcfrfi, 0. 5 ( P F) £J( 
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U9Q2<DUm (01O3©M) , fflmgklO 2<DmW- 
(01 0 l.«r#J») Sr^-TS. 

[0 7 6 7] ^-*TJ- Ki»9 51liICf 5-^14 

oTt*rt (es) 1-5. fl^-rs^i*. vmmto 

feft^^.fcv^tteW^S-eoftvv 

^-7,7y- ke^9 5 1 temytommzfttt 

5rt^$f*LV\ Cl©Ift?ra&01 0 2tC0^LT^ 
5. ft*s. ^-^T/-KKi^9 5 lSr^JRW^t?^ 

mw^-tM. mitco®%:&hz>^ ti±vNp*Tt^ 

-*7V— Ki^9 5 1 t«Il,T, ft 

f±T W 7 1 lc^i-5 0 
[0 7 6 8] TWS«7 1 t I C^s/7*1 

4 ironic, ^SfSfc-SVMi^feSl/Miv'- M>£>ft 
5K*t« (f— 10 . ft®HX« (V-h) SrE«fo5^ 
ttff A 5 v Mi L t h X v * r t »* m 5 * -c t ft v \> 

Rje*ivf\ ^ttfSHWfl. 
a^ftsmfcS^KMgJfcS^fi^— b^bft-SEt-MS 20 

1 ^ I Cf-yfl 4 k<D&miz. ?/\s&>^ 
fill CT t J: v \, $ h MfE^/i-fc 5 ft 5 

Sr**K-t-5fc»Kv ^7/-KS9 5 1 *m%Wk 
(BQWUD fc.i:.5fcU-CttWSri-5.. 

[0 7 6 9] 010 2©«t ^-^7/- Ki®9 5 so 

Hi7KSfi7 1©SI (ft}b\ *B5KR3fe"f-5t>©. 

tiiiwfcs. Lfcd5o-c, S«7 lortffi&s^fi 

Wife*— *T / - KI& 9 5 1 ft if frTgjft LttiV^ 

irttrss-ekftv*. tfc, «^7 1 <Dmm\a-xT 
/- KH9 5i wutim. *®.®.mt vx®.%z-tz>mrfL 

*fctt«3t) Sr^-T5r<!:Oj;i3. I C 1 4 

««7 l<DJSfln-Ofc.fct\, 40 
[0 7 7 0] Ell 0 2ftif-Ctt, SftJBift if»*T 

WIS* 7 1 fc»fiM-5fc Lfc*sm»cpg)ti-51>»-C 
lift < » <z>£iB£ii:$&ft%l)Eft 

M102 (m^-fr-r) *»j*u r.©»Mt±fca3fr 
y ^ y => vft^, y v- y => ^ms.- ••• 

St»tJ:5 K?^ -JtetK,; 
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0Bl4i:M (Eg) -f-ixtfj:v\ 
[0 7 7 1 ] I C^y^l 4fcttW«HR6 3 4ft£» t* 

(0102 OHKJgjfttt 1021) . »'>m»S$r^i- h 

a^is^u m^msft (/n^ASsiw) , mw,m 
^mssfiftifjo^^ftfit (^9jy**«4i-aft 
if) tftSo ^raiELftifoe***^, ss 

**«*5 0£ji^ott9rA>e)!ji^*as»it*H«. 

i©JMt*jx^3fciJS % I C?-y7l 4<D®&mfmi 0 
2 ll-Alt-rSi* ha^^^SMfeSr^-f So Lfc 

[0 7 7 2] r©SSIcMLt, *I§PJ-Ctt, -<-^T 

/-K*9'5i 7 i ±\cW)& u mxte-tz. ^ 

— XTS— KH9 5 l©^fa«»i0i 0 2ldEI^H-.5 
J; 5 IOKX*j£ffi 10 2 1 fr«BH*« «t 5 ^-f-^. « 
±©J;5t-, j!63tJBI (^7/-Kl9 5 1) ^)F^ 

s. ■ wc<— ^ t j— 9 s i ft if w e l maKH 

[0 7 7 3] *«ELftif©i*3t*T-f±» *«7 lrt 

*tJtSrHFJh*Sv^fi«iW1-Sfc«>» 010 1 KIBjj*-*~« 
<t 5 1-. Htft^fc^SftftJt^iBiauftv^tlM («SM9 
«) tjtKJRKi o l l (JBfc*aMWEi 

Fr(i, m±?*8 5©^s (jtafljuiii on«),» 

ih7^ 8 5rortl (JtBllRfll 1 0 11c), SS7 0<0 

mm (jtKUxiei oiid) , siftioMft^m 

(JtRiRUtl 0 1 1 b) ftif-CfcS. ft*J, 3t»H5UBtfc 

[0 7 7 4] %®>Wk UTfi, T^y 

/HSUgft^w^W^^-^v^^-^-frfcbw, H 

fei*57 =7 ^?k&m z*txm ^ctott 
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[0775] u±<ownte-t' < -xm&o>&®-ei>z&* 

[0 7 7 6] WfcJglt LTttAJWftSrfflV^T 

[0 7 7 7] ft**, &±7* 8 5fi, 4 ^mgJUil 5 ji 
mWT©Wlf-Xl 0 1 2£^£itrfcWltl8Jlil 0 
3 1 SrfflV^T, »«7 1 tUttltyy 8 5 

[0 7 7 8] HI 9 9 ©HJfe^Jlis *iiT/-K^9 6 2 
S: I C^-y^l 4 0i&*£&jft (Ktt) i"5 ± ? Id0^ 
Lfc*K rftfcPg^SfccDT-fi&vv fcfcA-tf, Ell 

0 3^E^i"5J:5»C % SE^«£5 OtfJ^lC^LT 

y-^m-i-i^ 1 8 hT J — Vf&M 9 5 2 t tf*ffiBE8fT% 

5„ y-*«** 1 8 1 7V - KB* 9 5 2 £ 

X\ a»osjefTfcEfi*lx5i» y-^fftl8t7/ 

- KE&9 5 2 PBUC^^l^lS^-rS^fj-efoSo El 

1 o 3 © i 5 5 o (D^m^mr / — vm 

9 6 2 SrEfg-t-S t ^cDBm^fift < 

«E5 0i>5,#I7;-KS9 6 2©8gg|K (0 1 0 3 Sr 

[0 7 7 9] *ilT/-Ki^9 6 2»±, tt^teffittfti" 

5fc*!>, . y-*«#* i 8 *te&-tz>&mttPt-vw,f&ir 

«ri*s#*UV\ #»93T?»i» AlSl*)5^liTi 
/Al/Ti ©*Ji*£a\fc (SD^^ 
;v) TMLT^S, LfcaSoT, y— ^<a-§-^18t 

(GE/?;v) JcB#m^5. y-hflfil±« Mo 
[0 7 8 0] — «WK:, Jf— Nff^l 7<0'S— httSt 

ft, y-^ft^i 8wi/-hffi^tJ:tjiiSv\ -*ui, 
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**S*fc*iV*-CHc» SJE-cy-^ft-g-i^l 8 fcBfcf* 
fiSd^ffl v*fcH««r 1 fc##atf - * 

[0 7 8 1 ] L;o>u *38W<o*aOB«*3S;"er±» y- 

5-a 1 8 b«8ttt\ y- hfs^-i^ 1 7 ms 

fcSWiS^SKfcl^T) , 010 4 \Z\g\7jk-f-£ J; 5 
J-^ y-^fS-f-^1 8$rGE^^-/WT?^$S! (Jgrft) L, 
y-MI*lll7t.SD^mfl« (Mlft) UTt>«t 

[0782] Ell07f2. 099, 0103 (OMtiMzto 
>f— V K7-Y/^0SS 1 2 frBfH-am&BBiR i o 
5 1 irSfiLfci^tfcS, maSIEiS 10 5 1 Ji/^/U 
W*^^ 5 0 ^*iS-*T5a-^*^« 5 0 ODfcffildgl 
#[H]LTV>.5 <> o^t), #—h K7^^1 2 a 1 2 b 

©mas t ji^i— o t i/ 

[0 7 8 3] L^b, y- h{a-g"^ 17a Sril^l-Sy 
-fK7^^0Kl2a (^-HffSUaliTFT 
lib, TFT1 1 c*m'®lTZ>) y-h«#Hl 
7 bSroiiR-rsy- h K7^/<0Kl 2 b W— hff * 
Il7bliTFTlld»U EL^15l:IJl, 

-^-y^JE) (±/Jn^vn^ LV\ y— 

7 a©j|(SMS< *5«if, ®^i eoayfvti 
■9^©«ft*a«t'«E«s«l^-f-5*»e>T?af>5- (01 *if*r 
#«)'. y— hflr-S-Hl 7 bttELJUT-l 5SrftU 

[0 7 8 4] Lfc^oT, 01 0 8»-0^-T5 «t 
-7*- h K9-f /< 1 2 a CDPMinmjEttV h a (<7"*- MS# 
H 1 7 a O^-yflJE) i, Via (<7*— hfg-g-i^ 17a 
o^-v«JE) iU f-Y Vy^^l 2 a ©TOD«JEli 

V h b (y- hfg#iH 17b Ot7lE) . fc , Via 
(y- 7 b(D*yttffi) Via < 

V 1 bJie5BMR£i-3 0 VhatVhbtli, as 

[0 7 8 5] y- h K^W^EBU 0 9f±, N5=- 

^ h 7 v-^ ^ipft x^/w h 7 y-^ y -eit 

'>U ®!5t^S^ 9 |6]±, ^./P-y's/ hoi6j±*5^^ 
S^-^^^^ctti o^i^sds, Pf+y^h7^ 
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[0 7 8 6] L75»U PftV^h7V^#C^ 

i? * * xm& -r 5 a» e> -e s „ 

[0 7 8 7] lOlilCMUT^ #3g93-ef4 v WOWS' 
7^|s]Kai6Sr, HIC1091 fcrt***T^«. 
El 1 0 9 tt-t-©HJ60in?*)5. 11^ I C 1 0 9 1 
Y h'v^^m^l 2©rei6HJE, ELsn^i 5<o:r/- 
}^ *y— k«e, y— * KTV^mssi 4coigii)mffi w 

i o 7 8 8 ] mag i c i o 9 i t±y- y kv-y^hbs i 

20EL# ; fl5(D7/-K #y— K«JE£3il£$it 
[0 78 9] Ufc^oT, U"</Wv-7 h*5j; W— h K 

^i^iaisgi 2<omwn±mi o 9co^T^jfe-rs. a 

737*-* (@H&x-y. =t>Ys ttmf-fi) 99 2 
f±y-^. K5^^< I C 1 4KA7J£ix5o AT^x-^K *° 

h K9W^ni»i 2w$ijwx-^ h-s&tiz. y 

-^Ky^I CI 4tt»jE (tbf^ttEE) ^5 (V) "C 
y-h K9-f^l3»l 2 ttibf£®JE# 1 5 
((V) -^fc^o y— * K9-f'<lH|l6l 4*»f>ttJ7J$*u5 

y-h k?^^b*i 2fcia*$na«*i±, 5 (v) 
*>e>i5 (v) icu'tA'i/? h-f-z&m&hz. Z.<DU 
s<;v*/7 Y*9.Wm$k ( I C) 1 0 9 1 Xft 5o B 1 0 
9 -ef±y- h ^@ES 1 2 fc«#Pi-<&7*— *«*t> 
.t»ICIWl«*1.0.9 2i W«. . ._. 
[0 7 9 0] ttaKHtt 1091 (2A7J h K9 =o 
-r^HiSl 2Sr$iJ^l-r57 f -^{t#l 0 9 2 Srrtjg-f-S 
w^v-y7 : ?0&-?w<.>v->:7 t~ U -7*— h K7-f 
etWfitl 0 9 3 h LTfflTJU f- Y K7-f '<HII& 
12 *«»•*-*. 

[0 7 9 1] J^iiClftK Lfc*«S<Di*^/K *^ 

[0 7 9 2] H5 7ttflMWB*«it0 1«i-U-C©««f 
«SS©¥BI3^fc3. f£#5 7 3KT^7X5 7 1, 7 40 
^df~5 7 2 4if*«l9f*ltfen-CV^-. 5 7 2&ifas 

[0 7 9 3] =^-5 7 2 5rlStf$Xl5 t**fe(±8fe 
*— KKl, o<5wt:l^— 5 7 2 5rW$^.-5 
li 2 5 6 fre— K. $felCdr— 5 7 2Srif $^L5i** 
#,[i4 0 9 6fe^e— KfcftS <fc 5Ki/— x^fcffiA/T? 
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±) £&5„ 

[0 7 9 4] =*-— 5 7 2(i7 P 5/-> 3 .^-r ~yf<Dm, 7.7 

<, 4*:, **B«fc£fc J: J:V\ 

;tfi, rsa-K^j , T2 5 6^— Kj fcSVMi 
rffia^fe*- Kj £ Se»fc#^A*-t-5 ^k\z£*) 
S^/^^/KD^^Hffi 5 Ofc^^^ixS^^fe^^li-t" 

[0 7 9 5] *5*fe©8J 9 #*.ttmft«K:9HjlS 
7-< s/5^Tt>i< , *^/^/v<??S^2 llc^^$* 
fc ^ =■ ~ - Srfi4tv5 r. t \z X 9 MViTZ * v f-y<^/ux- 
x4 &Z> 

[0 7 9 6] 5 7 2 te^&Wgl*— i: Lft.^, 7 U— 

z ki££*>m%Lvxi>£i<\ teas m^f£H\zx'oz7 

h7V^^^/K PLZT^^ CRT^t,il 
[0 7 9 7] Si 9 l&Lm Lfc*HPJeo^^tt|gT-f4l21 
5. c c d * y 5« LWfctt«n*fc:*^<-*>i'©jfc 
^(±. *^®®5 oi;*its: t*s-e^5. ccd* 

y 5<D®&x-*fi2 4fc*s/ h (1 6 7 OTJfe) , 18 
t's/ h (2 6 7j£,) % 1 6 tf^ h (6. 5^6) , 1 2 
tfj-h (4 0 9 6fe) , 8 try h. (2 5 66) Sr^r— 5 
7 2A73T«]«?#^5r 3. 
[0 7 9 8 ] ?«^x-^^ 1 2 t'y hWiO^tt, 

; &mt&m$:ftoxmm-*z. o*9,.ccd*>7«»& 
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[0 7 9 9] 3\ V— X YvJ'^l C 1 4ldf44 0 9 6 
& (RGB#4t'->M t?iWffi©i*jjfcRAM«:JMBL 

5@H£x-*;iM 0 9 6 6©*frtt, E&y-* K?-f 
C 1 4©rtj^@j^RAM(Cl§tt$n, r©[*3£EIIHfc 
R AMfr&Wlf- * SrtS^ffl U S^WS 5 0 

[0 8 0 0] Hlfe^— *#2 (G : 6 K 

R, B : 5 My Y<D¥t \ 6 My b) ©^14, tRSttft 

WKHRSattkfc S v HW* If feaSrfT 5 «»lHllS-e|RSS 

* if Kit) 1 6 f s» K0l«f-!?lirt«ili«RAMO 
My hPrCfcS 1 2 fcV Mc^^tlty-X K?>f'< 
[C14lCgUH5„ V— * Kv-f I C 1 4J4RG 
B#4t'i/h (4 0 9 6^) ©iHMfex-^SrUi^U * 
^pjffi 5 0 KPHtSr^^l-So 
[0 8 0 1] £tb\Z, *^PJ©EL*^^/V-fo5VM± 
Elegit L< lirafr#j&&tlUS UfcStlfcO^«fc 

[0 8 02] 058 (4#^©flffi©^filCiott£ If^ 

f4\ 0 5 8m^ «iR#'<— «r«l»L-C^<&. JW± 

[0 8 0 3] 3#x— 5 7 3 ©Kffif4R&£;fc-5 W4H6K 
£*uTV>3. r*U4. ELS*^;V 5 7 

4a»&tMtufca§3te*s*Kf— 5 7'3©rtffi-caKitu* 
8, o 9fc£sjse*Six-ci^5. rw-tnia 

1 0, 01 n?t>t&WLT^-3o 

[0 8 0 4] SlSy >-^5 8 1 (r|iSt^CL'>'X5 8 2*5 
ftOfNt&iVCV**. HL£l#f4&8g II 1/^5 8 1 £rtf:f 
— 57 Srt-eotfAtefSr^LT, */^/<^5 7 4 

©^wtes o\zM^btf3b5 £o\zffl&-rz e 

[0 8 0'5]'4fc, &W\tJ& Dt^/^ 5 7 4 <0% 

mmw^JE^i/xs s 3?rBaa-rHtf, wuyxs 8 

tf>, lt^:^vX5 8 2(DU>'XSSr/h$<-t- ; 5-t^T 
[0 8 0 6] 05 914 M *9 ©*4WB"C*> £<> ^ 

x ^ 7 mm i^xgc 5 9 2 1 m^***? 

T-YV^gps 7 3 itt#"t»^t>ti:ftoT^5. 
^-77^^ (B5 8t#I) 5 7 3{Cf4^8S*^ 

-Mk0ft»tMvOV5. (3— if-) \±z\<om 

fe**^*^ 5 7 4<OH^5 0 ?rm^i- 



/5» 

So 

[0 8 0 7] — ^ figWOEL^^Mtt^ts 

#—k LTtfefflsnrv^. s^gcs oj4£,£5 9 1 

T?**SrS"SK:waET#-5. *j*«5 o«r«/B LfcvM* 
f4. t&SrtSB5 9 3 t^*&M$n^o 

10808] ^-f-^5 94 itur^m^MM-i-^m 

f4, *KmKftiffct*9ftrt*ri##* Lv\ r© 

K^0!?#^^-r s^5 9 4Klov^TKWSr-*- 

[0 8 0 9] *&W<DmW>jjfeV> 1 ofcNffiF©*ift«rE 

35&frhZ>* £0&*r£-&'3 1 /M©M©{itfctt§r£ K> 

fct*Lf4\ N= 4 t Lt> ELSH^-1 51^4 
4fflF©««Sr«-f. jfe*TJMM«r l/Mi U M= 1 „ 

2, 3, 4t^)t)#KLHl4, lffifi»fe4j»*-COW<5* 
ifflt»»*.«»^riB4:«:5. **s. M= 1 . 1. 5, 2, 

3, 4, 5 X 6fctfkiaST**J:-5WIM6'L-Ct>J: 

[o8io] «±©«j 5 «#sss©«ai(& 

5. fi*VT?l±JSiaasiP13<» Wffi*s^< 

1 5 »4«ij»JC^-t-5. ^(Dtzi6, *#»cW5<i-a» 

*5< 0 $fe»K, iasffa-e^s-ersws-w:, 3-— r— *s 

[0 8 11] Lfc^oT, 3--f-iS^y5 94^ 

/T»S^5 0% 6 0%; 8'0%i3-— If— *ifiSK3£ 
[0 8 12] fc*5, «^Sffi5 Ott^f^^^^tdi- 

*«wa<, «3a»*jfc«wit<-t-<5*a;T?i!>s. 

±®ffffi»c4H»4, «i2»* , t'*«K:ifcttU 
■C7 0%O»«SriRo-C*5iitf, »*«)»Cji6*V\ $ 

V\ *^PJ©iS^7tS*^^/VT-f4. ^HUi-SiBJU 
fcN{g/^^^tb (N«©m«SrEL3ll-T-l 5fc«U. 
1 F01"/M©»W«rj/jS<r****J6) Srffl^THBi 
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[0 8 131 -AfleWKitt, HflB©±»fcT»"ettM©ffl[ 

|±, x-^vrox-^ t^x-^ tSr^-T^r tie 
±0«£S-fr"O*<5. »±©»#fcJ:!)» ffli23Sg (Hi 
AO. 9) *:5 0%fc:Ufcl*. 10 0%SS©i^ttfc 

(Mft 0 . 9 ) Sr 7 0 %fc LfcB#, 10 0 %»*©*§^" 

[0 8 141 ft*s, #!?^^*S/Tttty*7-e#5J; 

WfcW 9 5 «fc 5 LT*3< r: t L 
«r>. Sit, MI52»*Sr5 0%, 6 0%, 8 0%i^-f 

v\, 

[0 8 151 Stfi^/^/VCtt^y^yW hT*@^© 
^•^^^Sr^$*TVN5. Lfc*5oT, #7*#*& 

[0 8 161 Sfc, 7W- AW'— hdS@TJ£<DB#. ^l*3<S> 

$ 5 \U±y A w- 1- $r^E-r*U£«fcv\ *S89§f:t 
/</V*J&l& (Nf§©m«fc£ELfii^l 5KiffcU 1FO 

l/Mro^r-g/ctt^fl*^*?.*}*) tc*sv>-c, N*^cf± 

[0 8 171 R±©*t64r^-f 5^5 9 4t?lt?l-t?^5 
J:5^i-S„ 7>f 5 9 4lii*iffi5 0©^=a- 
KLfcaSoT, *ftlI]*j£*.3::ifc:.fc!K EJLbfcKBIi 

[0 8 18] fc*S, £l±<D*«tts *»fflg«l*fcK£ 
£*i,5i>©-c*tt:&< , fi'ir, 4ifK:fflv^*r. 

[0 8 19] ^HJSO^flgCBL^^a^ifJit'x^ 
7 0 6 otc^i-j; 5*S^*.^ Vl-fc. 

afflt5rta5-cf5. *^tt»±*^7*^6 o i k. 
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ttJR = 5 0 t LTfflV^o *^7**60 

1 6 0 3 com, ^-(yf5 94 ri*© 9 tttf 

[0 8 2 0] ^W(Dfc'x^-7>> 7&£*fi, * s>^/<* 
^&aH8U ft^^tWe b7*7?^ym^-/v 

3„ /n— K7V*^e©ftfc>9 K2 5 6M^-f 

ftffiB) O S ©ai*«IB«B»«»t*:««-*-S - k X*i&& 

ft. ?0<&EjP& < S^+4Sr5t^?^ So P C *- K • * 
cyht2oIfH5, I SDN, PIA 

FS> LAN, iii&LAN&i?$r*lJ/B-e#5 <t 5 fcfllfifc 

5. USB/RS 2 3 2C-fy^-7x-^|CJ;5 > 

-=>- k • v-yti:i?<Dm&mmm®&i>&m-e%z>*. 

*»^*ayK:WjtS (J i SB* 2 fine**) 
20 J;5l-filJ*-r€.o *y^/<*A^» % T-7l)fr-- 'sals* 
ffimz.mW)-?Z 5 r^y^^f ©SUE, 

E-ma i i mm &w$-**mm&'e;ts) comm* 

t\ B t o B t o Cfffl- J»a— r-(0flJ^5rffl^UT 

teO**SS«, fflf*«5l5*ift>»«rt-S. 
[0 8 2 1 ] Wifi^^^^-^/KO^^IS^^Jrb^^/J^ 

6 1 fcjjrf-J; 5 1^*^1:^8.1 1 Sro»t, ^# 
30 6 1 1 £ro «3 $ »f i 5 t:@^m^ 6 14 5 W 

#17 So 

[0 8 2 2] **/^/KOBffif'-1' X*Stc^ < 

»cW*9(*tJ»6 1 SSrBagb, St©W6 1 2f^T 
[0 8 2 3] N612 »iA(C^i-<t 5 Kfc&U^ffc-e 

JW6 l 2ttBt:*i-±5fcJlZ3BlT?#5J:5^ 

[0 8 2 4] fc*5, H6 1 2 fc^VMiS^ 

7'7^9 L 2/^7^/WA5r^«ffi«iSS (%*JI) S:7> 

±0-. 8:mmaT^$f4L-<, &JR£KKftSI$ifi&aJR<: 
SttT LTtt ►) $>*p $ 4x5-^7 y ^ 7 >f lr 5 ^ 

so 5 J: 5 5i iom-frWfrttffli-SiirKJ:-!}, 7*7 
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©BOBS* "Tig* ft 5. «*-(?H:**rtB 
[0 8 2 5] lU 6 1 co-r u-f-Cfi, Hffiw*ESr#^7 

5- t^lowS6t)-e$>5 0 {^^^©SBlcfiA 

[0 8 2 6] «g|7^^At^/^/vra(Ct'-X/£^ 

9 fiUK 7 -y A so* b OfB»^*^<*^fce*f-S w i 
[0 8 2 7] Sfc, M7-f;VAi$^^/^IC7/V 

r * y ^atffi fc 5 v n jk ->-ft z <d mwmjn ft t* <r>% 

[0 8 2 8] »S7-f/UAS:UTfi^ h 

])}V7j;VJ* v 4fy i^f/V7^/WA c&) , p 

VA7^W («) ftt^M^*^. -trote^Vv?- 
7yy^Hl7>f;VA (ABSfti*) SrJBl^S^itf-C 

h ft 5 1> © -e t> J: W «St y 4 * A Sr Eg-f - 5 

TV y A-lSfflg-CO. 5mmH±2. OmmKTO 

[0 8 2 9] {SK^A-Ajfcswi^— -tm 
tm©*BBSr7y*a- h-f-£r £ *>$}«#$> 5 „ *ffi 
(co i > fc^rt & ft ^ r-^a |C -S> # & t -r r. t » T? t 

[0 8 3 0] HB5I44 : 3 t£PS?££;h,3 fc©-Clift < , 

y-f K^f-(^7'n'tliv\ m&&t±i 2 8 ox 

7 6 8 FK±lwt5rtiWJU\ !7-r KSSr-f 
?>r.t(cj;»), DVDBftH^utrjfci^ftif, #1**^ 

5„ 3t7F/<*fr<DWZ>£te3 0 0 c d/ m 2 (*yf7 

<«U ^^©5l5Stt5 0 0 c d/m 2 (TJVx 



/<52 

>-*y h^ii^©^^y=>^^^5gLfcB^.5$ (2 0 
0cd/m 2 ) -C*^-C#5J:p^§]t)W^^^5'^Sr 
KILTIE. 
[0 8 3 1 ] UfciSoT, ttffl*tt**rt**>5^H:fl[ 

5 0 $£KtM£*^LT^5?^VK!7fc*t7£5 0 0 
c d/m 2 \CVT, *:<Dti!LC0Uft\-±2 0 0 c d/m^l" 

tcftt), HM^I^^»t-efift<, fflW£flEfc*asj£!&s*J: 

[0 8 3 2] xi^tf#li©W4, &H«IIBtliev^#Sr 

5 J: 5 K Ltv^ 0 ^JiffKft ir*©x fSiBSffif 

i K-CJfcBL-C-WSr?**. ^tt 
ft?>, ^^#^^ft<TS5^i:t ) ftv\ 

#ffift t*co^ n y y^p<Dmmxmm^mm uft# 

WWCJIS r. i #T'# 5 (30 ^#ffiT- l~10^g 
[0 8 3 3] ^ U t'^jS^T*# 5 i 5 4 * ? 

&3Sd? * * K fc^ ^° V a >- i: x u f © I3a^c 2 ?R®E© 
^HftM *:S8tt-C # 5 o ^ATJ (i B S f ? A^h ~ - 

»S^l5ttl«-e§ 5. y-A«ft if coSBKJiffijpj 
ft <t 5 {-A VfflOjSHF-ttWffiKEB^H-CV^S. 
[0 8 3 4] Sfc, *^®®Srtff«3 0««_h, fll 
2 om^±t-r^>Zt\CX'0. 90S/1 8 0/2 7 0 

fcfc-B:fcgffift®:BaspTffii:ft5o fci^ 9 0$|al 
fem77 ^-y-'-HBSrlKSir^^i-S r t 

[0 8 3 5] «±©^g|7^/WA x g«c s 
tt«**^gft if*c jgffl $ Jxs r. t itn 0 * t? \> ft 

[ 0 8 3 6 ] ^±©HJ£^J-Ctt, ELff 15I1R > 
G, BX-bZb Lfc#, rtt»cpi3e-t-St><ot?(i:ft^„ 

jg©2fe _ C , t>J;l/\ FU G, B, i^T^, -fio- , "7 
if y 6 fefc 5 V ^fi^Sco 4 fe^±Tfeo T fc «t 

/W^—t?RGBtrLfct>cO-et iV\ »ELI 
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[0 8 3 7] fc*S, *&W<DnMMX-te, T?7-j7^ 

5 ft i\, y— ^ K9-<^ I C 1 4fcif;o»b 

ttM*«»EON«««S: y — ^(t*lft 18 KEPiP 
SfcHX) **©W*f?*rH»fcWli-S. * 

LT, JJrJ£©JWW©W««\ EL#^i:f;iSr«L> tt 

[ 0 8 3 8 ] £fc, E LlKF 1 5 \i&tttBMtem&mt 

2o^r B m±i5o^ra 

[0 8 3 9] 10tm«>XlL9HZtStT&mifr<*A'tiis 3 

h7^^ «^-<a#t£/< ?y*o^nt 

V\ o;£!3, **Hfc*Jtt5 h^v^^fciftt, *y 
a>«WcJ:5t(!!)»c|R^t-5fc©-eW:*<, T^e 

[ 0 8 .4 0 ] *«^©N«>'</l'^JB» (013, 

016, 019, 020, 022, 024, 0 3 0 & 

if) fcifii, y v y 3 yfifft? t- 7 y ^ 1 1 

SrJg^tTfi^^A'J: 5 t>, 7^7 7* -> y =» vft 
ffh7y^^ 1 1 fcl^Lfc^/^/M^^b-efc 
5 0 7t;v77^->y3yoh7y-^^l lt'li, P 

•So Lfc^oT, Jn»Lfc««tT^SbbTt,<g^© F7 

02 2, 02 4, 03 0<DNf^-?/^IEKi»i:T ; e/V'7r 
* V y -a VT?Jf£/* Lfc h 7 * ©BaMfej&fc&t NT 

[0 8 4 1] *W»»-elftW L-fcW*SWu *>« l*W* 

tt, EL^l 5Wai, PLZT, LEDfti*©^ 
£PJgfcgt»;t;rU£«fcV\ fct*.tt\ »Ao««a. 
TN (Twi s ted Nematic) , IPS (1' 
n — Plane Swi tching) , PLC (Fe 
rroelectric Liquid Crysta 
1) , OCB (Optical lyCompensat 
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ory Bend), STN (Supper Twis 
ted Nematic), VA (Vertical 1 
y Al igned) , ECB (Electrical 
ly Controlled Birefringen 
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